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FIRST PART 


THE INTERNATIONAL TRADE 
IN FEEDING STUFFS. 


Annual Review, Wo. J. 


April j, igiy. 


jt«Y — Iiitroiluctloii (p. 4S9). — World's Production of Feedinj? Stuffs (p. 491), — Fo- 
reign Trade of Various Countries in Feeding Stuffs (p sw). — Prices of Feeding Stuffe 
(p. 520). — Bibliography (p. 52?). 


INTRODUCTION. 

This tliird Annual Rcvieiv gives the Internalional Trade in Feeding 
p up to the end of 1916 as far as the present conditions allow, and 
irding to the scheme established in the second Review (i). 

Two new headings have been introduced : soya and soya-cake, brewii^ 
dues ; for these are given, under the heading coefficients, the factors used 
alculate the production of concentrates on the basis of the available 
ply of raw materials. 

Although international events have decreased the trade, as is shown by 
[figures given, it is fairly clear that the importation of soya into countries 
^ concentrates Should regain its hold and thus it will be useful to de- 
2 future the extension of this trade. Brewing^residues have become 
fuore important as concentrated foods (including yeast and dried lees) 
or without preparation, and it is certain that some countries do not 
it completely utilise these by-products. 

As regards colza, only the production in India is given, as only the cur- 
figuies are of importance. 

i) Aonual Review, No, 2 , 1, 1916. 
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In a new table of the prices of various concentrates are given the rate 
of various products (rice bran, locust beans, brewers' grains) which at th 
present time are of more than i^ual interest. 

In the table of prices of various cakes, the rate of sesame and palmim 
cake are given together with those of soya, rape and sunflower cakejj 
quoted on the principal markets. 

Appended are a few general remarks on each of the various chaptd 
Prodnciion. — The new regulations requiring a higher yield o[ br^ 
flour from wheat has caused a deaeased production of bran in vahJ 
countries. Similarly in the trade in oil seeds and fruits, a general decreai 
is observed, resulting in the production of less cake, especially in 
importing countries. As regards pahnnnts, trade has so been 
that the production of palmnut cake has become concentrated in the 
ed Kingdom. A lower yield in svi^ar-beet by-products is also 
in the countries for which figures are given, because the production of ra 
material has decreased ; from this the United States is excepted as thgj 
the growth of sugar-beets has much increased. ■ 

Foreign Trade. - Similar effects are seen as in production. j 
The trade in concentrated foods has almost ceased, due to difticu 
of transport and also part to the insufficient production of forage inti 
exporting coimtries, especially in South America, 

Price. — The lack of supplies on the markets has resulted in a 1 
increase in prices, which is zho due to other cau.ses. 

Bibliography. - The number of publications that have been exam 
at the International Institute of Agriculture and which are quoted in ti 
bibliography, amounts to 680 titles, mostly referring to work done in 
new feeding stuffs for supplementing the lack of ordinary forage. 
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production of concentrated foods for livestock 


Coefficients, 


According to the method stated in the previous Review, the production 
of concentrates has been calculated on the teis of the quantities of raw ma- 
terials available for consumption by the aid of the following coefficients 
which correspond to conditions actually obtaining in the industry*. 

WHEAT SHAN r lf<* + f) — X 7^' 


100 

( *= l^oducti<m. i Quanlity sown c «* Imports, d ^ Eicpoits 


Rice rssidvbs. 

20 

Uuska “ [(« + c + ^) — (& + X . 

100 

100 

, - i>ro«luctkMi. b « sown, c = Imports of rice in hudi. d~ Ksports of rice 

to hu>k. c =s Exports of rice not In husk, 
eountfiat ; 

20 

Hnsks * (« — h) X , 

too 

XO 

Bran «* (n — 6) X . 

' 100 

p ^ Imiu rrU of rice in husk. 6 » Exports of rice in husk 

Beoeoj cakes «* [(a -f rt — t& + rf)l X 

= Prcwluction. b =« Quantity sown, c »= Imports, d «= Exiwrts. 

ConoN Caus. — Except In the case of the United States, foi which the ofl&cuU factor is 
ji of the yield in seed* the coefficient citt]doycd for calculating the output of cake from 
1C availahility fi g tn es in the different countries is 50 %. This variatkms w aqilained by 
K different cooditfeilis frf exlrwtion. 

R.^pe CAXsa •» [(« + f) — (fr + ifj) X 


* ItiKluetiow, 6 QoAnUty sown. « * Imports, d ETpr>rl>i 
Sov.\ CAKSS, — Foe countries importing soya, the production of cake lias tiecn estimated 
t the rate of lit> % of the net impwtatkn. 

Otber Ktmos or Oil* Cakes. — The. production has been calculated 00 a basis of 5« % 
f the quantity availahte of the raw material. 

Residues or beet mrSAE iKXWEniv. 

Beet sUca (onkniated <m quantity of dry matter) « Production x 
Molasses •• ProdacHoa X 

too 

brewim EensoEs. 

1 6 

Mait-dttit wi Beet pfodttced X — ; D*l«d Ondni « X ; Other residues - 

^ «iirt too 

1 


. X — , 

TOO 
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Milling Residues. 

Prodttction of Wheat Bran. 

(calculated on basis of quantliUs d wheat av^lAble foi consumption. 


Germany 

Argentine 

Anstria-Hm^aiy. . 
Be^um 


ChDi 

Denmark 

Egypt 

Spain 

United States 

Prance. 

Algeria 

Tonis 

United Klngdon 

AnstnUa 

Canada 

BrlUtsh India 

New Zeeland 

Italy 

Japan 

Norway 

Holland. 

Roontonia 

Rwwfa in Europe and Asia.. 
Sweden 


xoxt. 

191 J. 

1914 . 

1915 . 

1916 . 

metric tons 

melrk tom 

metric tons 

1 

1 

metric tou 

I 501 325 

1 583 400 




348 5*5 

; 447 ooo 

341 444 

357 0*0 

437 475 

1 544 875 

1358125 




4697*5 

479625 




! 181 500 

215525 

I 144770 



1 19 276 

128 528' 

i 83 195 

144 850 


68 950 

78 4*5 

i 33 979* 

68 197 


i 184 500 

; *37 575 

208406! 

236 322: 

i 228621 


2206825:2518225 2140914 
1149181 186 368 

I 13604 ; 37 911 14250 

I 752 400 ; I 701 975 ; I 720 048 ! 

I i i I 

319 53 *; *755501 230623 ! 

= 577775! 58 * 5 * 5 ! 506703! 

1 I 

16995611 I 795 419 1602236; 

• 47810 ! 31226 ; 34275 ; 

1426623 ! 17647751 12646461 
182 550 ! 206 700 ! 162 449 

6000 7475 ! 14249 

132950 139650 130174 

197 700 200 875 120 248 

38429*5 .5*59300 377354* 

89800 107475 

238 300! 154225 131271 


4872539 2723090 
1749048 1494048 
t 77 * 9 ij 139550 
39475; 28225 

1600697: 1658550 
947705 769698 

1693583! 42615 

19902151 1635838 

4396 o| 44153 

1 * 57 * 5*1 910077 
i 65«75|- 


19 099 

186231 213918 

5475*3 

5431161 

lit 340 

146145 


Switzerland. 


120725 
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As regards the estimation of wheat and rye bran in Germany see the 

■otes in the Review No. 2. ^ . . . . j 

As a result of the new regulations made in vanous countries m order 
increase the yield of bread, which decreases the production of bran, an 
verage coefficient of 20 % of yield in wheat bran has been retained for 
for 1915, which coefficient has been reduced to 15 % for 1916. For 
?faiicc an average yield of wheat bran of 20 % has been calculated for 1916. 
' 1014 this yield will probably be reduced still further, even in other coun- 
^es previously remaining at the adopted normal limit of 25 % : thus, in 
Jie United Kin^om, the new regulations of 1917 have raised the yield of 
Jour to 80 {81) % which can be raised further to 85 (86) % (The Manuladure 
flour and Bread Order, No. 62. 1917). 


Production of Ryk Bran, 


(calculaied 00 basis of qoantities of rye available for oonpuiuplioti). 


Coontry j 

1911 

191J 1914 

1915 

1916 

i 

nctrfc totuj 

t 

metric : metric toot metric toos 

i ‘ 

metric tofu 

am 7 ^ 






















1 088 




179 713 

197 012 120074 

1 10 886 



176 TOO' 

Umtcvi States 

256 izSj 

290 400 234 577 

271 603 

201 780 

Praaoe : 

368032 

37347a; 3**775 

2*4 739 

247 492 

liwifalta 

416 




Cauda 

^ 1 

18 779 

1699a *3 395 i *3 4*3 *2 799 

Italy ^ 

8977 * 

43260: 38*71) 29 776 ’ 37880 
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68i89| 54280) 60552; 

^ttherlanda. . . . / . . 
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21^096; X50640I xi852o! 96300 

ftomnank 

467a 

6089^ i821| 16947: 

io Rorope and .... 

i 7 07a 480 

6789600: 53945071 6556313^ 

^ca . . ^ . 

198674 

187008; 24x7*3) *83680: 177373 

Bwitittianfl 

tS 652 

18 430 X5 001 

14 470 ] 
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1 
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Residues of Oil Industry. 

Linseed. 

Production of Linskko Cakes. 

(calculated ou quant itieis of seed avaiLibIr). 

19*3 *9*4 *9*5 *9*6 

i ^ 

metric ion* metric ttMis meti^ loos mtiric tons 

a) Prodiuin^ cauntriti, 

27594 : 36670 ; j 

4 * 7 ^ 5 ’ 56765 - i 

77 

i 340 M3; 

369267: 237164 257537 322702 313965 

73609 119852 63154 17342 

166633... : 42747 85869 10791 

I i ; 93526 9983 57 374 

244IO 271701 18944 21974 16648 

1 78495 102831: 97821: 36490 8875a 

5518!...-..^.. I 473 ' i 

94 262: 145 566! : : - • ■ 

! i M M5; 


b) Importing commtrirs. 








.UtAitA Kingdom ........ 

1 Atjsbnltn 

r ^00^ 

30&906 61 277' 540131 63684 

; KofiRatf 

/ j 

t c aoai 


■ • : , ! ^ ^ 


Attstria-Hungnty. 

Be^ium 

Bslgana 

aili 

United States . . . 

Fiance 

Canada 

BtlUsh India . . . 

Italy 

N’ethcrlands .... 

Roumaoia 

Rnssia in FCoiope. 
Sweden 
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Cottonseed. 


Production of Cottonseed Cakes and heal in the United Stat^ 
(based on the crop yield). 


Product! 

-T ! 

191s 1913 1914 1 

19IS isti 

j 


; iMtric ton! ; metric t<m 1 owtric ton! 

I metric tom’ iwttfcui 

Piodttctioo (rf cotlOTsced . , 

■ : 5 537 437i 5 7*9 8oij(6 803 887) 



Worited cottonseed : 
Ahbama 

• . - ; 314996^ 

388 681 1 

Arkansas 


276 730j 

Cartriina North 


226543; 

Carolina South 


288444 

Pkidda 

17 299 

21 455: 

Georg^ 

i 572 285 

781 247; 

I/)aisiana 

; 137 658 

139 276 

MlnklmJjA 

: 357 1“ 

455 703 

BOsaouri 

20338 

25 396 

Oklahoma 

308 946 

373118 

Tenncsace 

149 416 

235 465 

Texas 

; 1 425 157 

I 058113 

Other States 


55 109: 


455 74^1 m 656 
285136; 343 749 

417992: 397250; 

351775; 370008 

30078 

956 X07 717 508 


159 596; 
478907 
29 235 

373611 

252 134 


125429 
34» 134 
22,362 
308 12^^ 
205 423 


1373936; 1018501 
79974! 64^8 


: 4 154 461 ; 

PnxJucUon of cakrt and meal- i 813 463 


4325379 
i 896017 


5343 337^)3811 136 
339653311669278) 


(1) 30 loa metric tons mtlmsted for worktaf. 


Exports op Cottonseed bv producing countries. 


tons metric ton* metric tons ; melrie tons metric U 


Braul 

36793 

49 779 


18598. 

XI 032 

^ypi ’ 

472 302: 

373703: 

United States 

19 090 

11 161I 

French odonks; 

New Caledonia 


39; 

BiiUab possession! : 

144230 

218 307! 


4123: 

5981 

Uganda jyear ending March 31 ) . ; 

2974; 

5704; 

1 

15*327! 

229 992I 


14583; 

36 422' 

i 

712693; 

697 laSj 


31 060' 

7689; 

346 o60j 
4 974: 

737; 


5 444! 
9000; 


10017 {'} 

7 830 {1) 

367 499 
936(*) 

1 331^ (‘> 


(d 

(0 


(0 




BxPOMAtlON OF eiiouNihS#l;W: lS»^mcB«F^ 


Former Geannaa Cokxxie*: 

E. Africa 

rWttA ; 

in 

eqidvatent in hulled seeds. 
huUed seeds 


ngfpi* 

French Cotonics; 
Sentgal; 
in hulls 


Upper Sentg^ and Niger; 

in 

equivalent in buUed seeds. 

bulled seeds * • . • 

French Guinea: 

m hulls • • 


Ifaj^te and d^ndendes: 

M Hulls 

equivalent iu hulled seeds. 
Indochina: 

hulled seeds 

Fiendi jwssessiGiis in India ; 

m kails 

*■ cqoiimlcnl in huQed seeds, 
holkd steds • • 


British coloiites: 

India 

Gambia 

Nig^: 

•fl hulls . . . . 

equivalent in bulled seeds, 
hulled seeds 

Uganda 


T_ j 

i 1 

. 

19IS 

r . "■ r 

»ff »4 j 

rjij 

t 9 T 6 

lawtrk tOM 1 n 

teirk 

attrk teosj 

me^ kms 


i 1 

i 6 0791 

(0 

' (.) 1 

(1) 

(0 

52 793 i 

63 74 Z 

J 3 77 J 

20 0$2 

(i) 

38845 

47806 

26 830 

15061 

(«) 


5*63 

35 304 

13063 

Id 

38845I 

53069 

62 034 

28 124 

H ' 

; 794 ! 

557 

296 

163 


184762'. 

229 941 

980 527 

joj 067 

(0 

\ 1305711 

172 456 

210 395 

227 300 

(-) 

1 1 T^ij 

8577 


(0 

(•) 

i 

6433 

I 821 

(0 

(0 

. 1 5 830! 

(0 

1 (.) 1 

(1) 

Id 

; 2 Oio\ 

3 542 

3325^ 

1266 

(> 

■i 

2656 

2 494 ) 

949 

" id 

4 

{«) 

1 it) \ 


(d 

: 25! 

(0 

(0 i 

; (4 

! (d 

405 

643 

Ii) ‘ 


(0 

5 281 

3521 

(0 

it) 

id 

3961: 

2633 

(*) 

; (i) 

id 

85 726! 

103 727 

(0_ 

(0 

f (d 

; 229354 

{2S8548) 

1 (2x4710) 

I (228 24 ?^ 

(») 

. 1 221 679; 

239 158 

266030 

131 676 


65 I 99 i 

68486 

» 67958 

1 9768c 

>; (d 


Jajpafi 

Dutch coloales: 

East'Indki : 

3 9 * 9 ; 

in Mis - 

3266'. 

equivalent in ImBed seeds . . 

2449^ 

huBfd seeds.. • . . 

99401 

Poftngoesc Cokrnka; 

* t 2 |B 9 

Portttgi^ 8. B. AffimL. . 

867a 

50135* 


! 307' 19000I 15000? (i) 


291208^ 347*42! 349398 (**9364) 


6«68 765 ^ I J!l 

id 615 15135 (11235) 

5759 {4) mljy .1 


tft Motha.^ (4) F a»^ 





Qitjptp0^^ Vusm w iMPomyc Coititoies. 


Motik* ! *9>> 1913 >914 191S ' >9(9 


j aetrlc fcont | netik toiu | mrtrlc tool ; metric Uou [ metric tom 


jjany: 



jBiuSt: 

iports- 

ted States; 
nport^J 

in hulls • • 

equivalent in hulled ««ds. . 

huUetl sce<ls * ■ . . 


fiance : 

Bports: 

1ft kiiUs.. 

<t;tiivaknt in hulled scevK. 
buUtd see' is 


(quivalent in hulled set<ls, 
hulled f^t-eds. 


«) 83940: 

(3) 

[) 2 4i8| 

(a) 

1 

9042 

5- 

6781 

3‘ 

II 845 

4< 

x6 626 

81 

270 194 

355: 

202 645 

191 

269 814. 

f37_ 

”4?^ 459 

429 

12634 

8 

9 475 

6 

I 909 

3 

11384 

„ 1 

461 075 

419 

64 167 

47 

21 700 

6 

42 467 

40 

1 — U) otoaiha 


[1] 10 hglf.yeat — (a) Pi(iJrM not «v*llaWe — (jj 10 month* ~~ U) otonlha 

Production of Ground-Nut Cakes ik Importing Countries 


C«ij> tries 

t$n 

191s 1914 

191; 1916 



” r torn 1 

i^rie lom '^^Uic too* 

meiifc tom > metric bow 

rmany . 


49042 (1) 4x979; 

(.) * (*) 

nmaik .. 

■ i 5941 

i«33(«) t»99j 

(•) i {*) 

lited Slates 


27011 9 3*31 

44*7(3) 5*79 

incc 


207999 *39 337! 

*09956(4) 157818 

therknd . 

! ■ \ 

23906. ai»33i 

! t 

»434j(4) 9 4«9 


U;1 «t h«lf-ye«. ~ 91 ^ mA - (« W - ttJ « « 




ScMmo, 


Exfortatiok op sesame by producing countries. 


OMMbke 

19** 

1913 

1 

! 

1914 



metric toss 

stetric tool 

metric tons 

ton# 

Fomer Gmuan Colonies: 




j 

E. Africn 

l8Si 

U) 

(0 

'■> ■ (1) 

Chliw 

130892 

123 OOlj 

‘75638 

' *38934: (1) 

Ottoman Empire * 

13 193 

10 ' 

' 

<■> w 

Fxendi Ooktnies: 





Upper Senegal and Niger 

r 

50 

(0 

<■' w 

Prencfa Guinea 

1 4*1 

763; 

: 889 

|i) 

Indo^ldna 

i 894 

1 246^ 

10 

1 (■) : w 


i i 

1 * 3 «; 

(3 058)j 

(889) 

(507) (>l 

British Possessions ; 





India 

62 360 

104069! 

100 940 

! Ii 2 g 3 (,) 6 i 3 

Sudan 

! 6094 

6839I 

(0 ^ 

i {«) • W 

British E. Africa (vear ending 




i 

Mar. 3i) 

1 3494 

4088 

387* 

; (■) W 

Uganda (year ending Mar. 31). 

1 709 

*596) 

910 

(0 10 

Nigeria 

448; 

1055 

(0 i 

'■) (0 

Skna Ueone 

1 46; 

36 

! 

(0 10 


1 73*51! 

117683 

(105 731) 

(11 893); (*'!' 

Dutc^ Cokmks; 

j 




Dutch E. Indies 

*30*! 

1 9871 

*445 

(■) i'l 

Fortttgueie Colonies: 

; 1 




Foiit«ttese £. Africa 

i * 33oi 

j 

7963; 

U) 

(•) : 10 


, I 

araodoj 

(353 69a)i 

(184893)! 

(*50734} (61 J 


• Tte figBTc ter I9t3 nten to th« d^orteiitim (he porti «( HhA, J^Mentaa, A<l>mAT«| 

taym. PIpict aot craflehlc. ~ ii «M>(h«. 





502 THB INTBRNA'HONAI* TRADE IN JEEDINO STUFFS : PfeODUCTlOH 


Soy«. 

Trade in Soya. 


Conatikt 


China: 
exports .. 

Korea: 
exports .. • 

Japan; 
productioa 
impeats ■ ■ 
exports . . 


i Bcirk tons i metric tons . metric tons | metric Um ' mrtrfc'teej 
a) Producing countries. 


; 1 

1 661 004! 

624 236 

674 795 | 

709 7 «i (i 

98 674 

95537 

68825: 

3309, 

; 6334365 

1 5 389 274 

1 

66x2 5231 

(0 (*) 

- 129 725 

ro6 83 1 

150 965 

118824(3) 6oi9{ 



441 

475 (5) 6 ^] 


b) Importing countrta. 


Oennany; 

imports 


106066(4) 64235 

(>) 

(0 

Belgium ; , x 1 \ n 

imports 

444 

4 753 ; 



DenmaA : 

impOTts 

33981: 

48069: (i) 

{*) : 

(•) 


United States 
imports .... 


875; 1741(3) 54 


Prance: 

imports 


45 : (0 : (■) w 


Netherlands ; 
imports . . 
exports — 


United Kingdom: 

imports 

re-exports 


45 053 r 

16 545 

27 554 

14422 

X9 619 
14037; 

16551 {5) 
128(5) 

40$ 

28 508 

13 332 

5582 

16423 


X 9 * 789^ 
1651; 

77 679: 
816 

72 303! 

9 543 j 

173 653; 
1714: 

6641 

(1) 


Russia: 

imports 

Sweden: 

imports 


360 

2 




49(3) 

49 ’ W 



the INtKRNATlONAl, TRADE IN FEEDING STUFFS : PRODUCTION 503 


Trade in Soya Cake, 



Coufltric* 191* *915 I 1916 


I metric tons metric tons j metiic tons . metrk: tone : metric too* 


a) Producing coutUrics. 


lina ; 

Eiporis 493H77 7*446o 651045 700S82 (1) 

jn-a: 

exporl.> 1063^ 1514 o{2) 

pan : 

production.... 92 333 (*) (*} 

imports 518056 726920 627636 7415.^5(3)674403 


h) Ifffporitng countriM . 


mnany : 

imports 7080 3260 1201 (i) (i) 

remark : 

imports *4767 19262 4964 (t) (t) 

exports 6555 5868 Ir) (r) (i) 

8212 13394 (4 9^>4) (») ^0 

sited Stales : 

imports 1096 3 *77 * 435 2710 (i) 

rauce : 

imports 1 952 400 230 (t) (1) 

etkrlands : 

imports 23852 7230 *230 (0 (i) 

sited KingiJoin : > 

<;x:wns 475 304^ 90 189 39 

assia: i 

i 2059 21969 195 {') : (0 

weden : 

; 9 979 7 437 ' 3605 (») (i) 


(J) Figures not availabte. — • {a^ 7 months. — (s) ro moetht. 



504 tHR OJmNATIONAI. TRADK ts moiNO • StUCT$ : PROIWCTIOn 


Production of soya care in iufortinu cooKnuss. 


(calculated from the soya available). 


COQBtritt 

1913 

191S 

1914 

191S 



metric toot 

1 

1 

aietilctow 

metric toot 


Germaay 

77 014 

84 855 

5 * 3«8 

(0 

(•) 

Belgium 

355 

380a 

(*) 

(0 

I (‘) 

Denmark 

37185 

3*455 

(*) 

(0 

1 (*) 

United States 



700 

*393 

i (0 43 no 

Prance 

X 4 

36 

(0 

(*) 

i (0 

Nethertand*. 

; * 4*54 

10 506 

4466 

* 3 * 38 ;(jJ 3164 

United Kingdom. . . . 

1 *43 43 * 

62 143 

57 84* 

138 

53 130 

Russia 

' 388 

: 3*4 

131 





(i) Fignm not BTaflable — (*) lo nontbik — (j) ii month*. 


In gi\nng. for the first time in tabular form, the figures for the interaa- 
tional trade in soya and soya-cake, it will be useful to append some nots 
It is important to notice that the market for soya and its products, 
formerly limited to China and Japan, has of late years become international 
(Far East, Kitrope, North America), 

The nature of the market has also changed : while soya passes between 
the countries of the Far East as raw material for providing human food ami 
residues giving, after oil extraction, a good nitrogenous manure, it fornB 
a return cargo for intercontinental trade, valuable chiefly for the oil it con 
tains and the residue after extraction, which constitutes one of the mosi 
concentrated feeding stuffs on account of the high protein -content 
The utilisation of soya in this way has started a new industry (F^iglaud, Den 
mark. Germany, Netherlands) , the development of which Im been somewbai 
hindered by the present difficulty of transport 

One must bear in mind the essential difference existing in the us 
of soya cake (and others as well) between Europe and the Far East 
th^e these cakes are mostly used as a nitrogenous manure (rice, su^ 
cane), while here they are us^ as one of the most concentrated food stufi 
for cattle. 



unAKNATSOKAL TBADB m FEEDING STUFFS : PRODUCTION 505 


Coprfti * 

BXFORTATXOH op copra by PRODUaNG COUNTRIES. 




jo6 mt nrtPKRNAnOHAL mOE in tESDINC stuffs: production 


Copra Trade of Importino Countries, 


Oounttfc* 

1911 

» 1913 

1914 

1915 

m 

G«niuuiy ; 

metric tons 

metric tens | metric tons i metric toa« 

i 1 

1 i 

impoits 

183 258 

*96 449 (a) 

82 956 

U) 

!i| • 

exporta 

981 

549(4) 

573 

(0 

[i] 


182 277 

195 900 (2) '82 383 

(0 '■ 

T 

AitsMa*Hungaiy : 
fanporta. . * 

' 





1 45 537 

33 305 (4) 

14882 

(l) 

(') 

Belgittm: 



11 118 



Imports 

! 25 774 

19 552 (^) 

U) 

(>) 

exports 

1 7/70 

6957(4) 

4707 

(■) 

('1 

Denmark: 

1 18 604 

« 595 (4) 

6411 

{«) 

(<) 

imports 

1 24 595 

31 M4;(4) 

13 690 

(0 

(^1 

United States ; 

1 

! 




inqwrts 

30 940 

17 826 

31 066 

: 51354(4] 

579! 


imports 

153 506 

1 12 640 

96363’ 131 37 ' (5)97? 

oports 

92 

312; 

68^ 369 (,| i 


153414 

1 12 328 

96295; I3»002(;)q}I 

United Kingdom: 


1 


imports 

(3) 

14432] 

42837' 1 20 02 1 (;.) 

Italy: 



3x08: 14641(4) H 

imports 

58 

90 

exports . 

0 


0: 702(4] 


58. 

90! 

'”3108; 13939(4) 

1 

Japan: 

imports 

2 9081 

2558 

3 038; 4 I2t (4) lU' 

NetberlaDds: 

1 

‘1 

i 

109420] 210288(5] 7 ^^ 

imports 

102 230' 

loo 635I 

export, 

78 35O; 

82 35^1 

^ io8i 106845(5] „ 


1 23 88oj 

18 279] 

32312! 103443(5) 7 ® 5 


Rosria: 

impQfU 


Btports ! 63906; (0 I (1) (0 W 

(0 Pi«nm floi avaOabifc - {1) i«t baU-yctf. - (s) Not spedteL -(♦) xonwaUii- (il “ ** 




the Urt^afATIONAI* TRADE IN FEEDING STUFFS: PRODUCTION 507 


Production of copra cake in importing countries 


(calculated on amounts available]. 


Coustdef 1 

1913 , 

1913 1 

*914 

1915 1 1916 

1 

metric tom : 

metric tom metik ton* 

metric tom metric tom 

Ocrmitny , i 

91 138 

97 950 (*) 

41 19I 

(■) w 

Austria-Hungary j 

22768; 

16652(3} 

744^ 

S'! <’! 

; 

930*^ 

6 297 (a) 

3205 

(■) . (■) 

Denmark 

12 272; 

15 572 (0 

6845 

(0 (■) 

United State* 

15470^ 

8913 

*5 533 

25677(3) 28956 

France 

j 7^707 

56 16^ 

48147 

65569(4) 48215 


1 : 

.7 216 

21 418; 

60 010 

UflllCU iwuijpjwM* 



■wt. \ • 

i 29' 

45 

I 5^4 

6 969 (3} 3 195 

Italy 

Japan 

I 454 

I 279 

I 519 

2 060 {3} 6 072 

UtlhiTlands 

1 1 940* 

9 t39 

16 156 

51721(4) 39257 

Russia. • . 

; 31 953 

_(0 

(0 ‘ 

(0 (0 

(1) Figure* not a-nJtable. — (3) iti fa*lf-ycar. - 

• '5) 10 OMKlthi. 

— (4) II month*. 


Oil-palm. 

Exportation op palm kernels by producing countries. 


Conatrie* 

1913 

X913 

1914 ^ 

1913 

1916 



metric tom : 

metric toos 

metric tom metric tons 

metric ton 

Fi)rmer (Verman cotonim; 

Cameioons 

15999 

(i> 

(i) 

U) 


Togoland 

It 639 

(i) 

(i) 

(0 

(i) 


27638 

(•) 

{*) 


(*) 

Belgian Congo 

5895 

7 207 

U) 

(i) 

(1) 

French Colonies: 

Senegal 

1 764 

1 961 

I 501 

1 724 

h) 

Vppei Senegal utifl Niger • . , 

847 

475 

2 275 

(i) 

(i) 

French Guinea. 

5 135 

5 172 

4 726 

5829 

(I) 

Ivorv Coast 

6799 

6949 

5652 

(? 113 

(0 

Dahomey and dep. 

37 296 

16 371 

21 578 

23370 

U) 

Central Congo 



162 

559 

(«) 

Gatx>o!i 

359 

575 

&09 

609 

(l) 

Indo-China 

42 


(0 

(1) 

(*) 

British po<.sessioii* : 

52 242 

41 443 

(36 703) 

(38 204) 

(0 

Nigeria 

187 587 

177 524 

165 058 

156 370 

164 165 

Sierra Leone 

5* 574 

49991 

36491 

44028 

0 ) 

Coast 

14864 

0899 

5 723 

4 *29 

10 

Gambia 

452 

554 

563 

331 

(I) 

Portnpjwc otdonks: 

254477 

237968 

207 775. 

204 858 

(164 165) 

Portuguese Goisea. 

6065 

6 6i6 

it) 

(0 

(0 

St. Thomas ami Pitoce ... ... 

1 013! 

K 241 

t 264 

(0 

(0 




(i 264): 


1(0 


347 330: 

{294 485) 

(245 742)^ 

(243 062) 

JI64 1^) 


ia) PlgBre* not aralUble. 






SfiS m IKTEJlNAtlONAt Ilf FEKDllW t 

TkAD£ in PAIJI XSRNS 13 OF DKFOKTXNG COOK1tISS._ 


flwtrk teas metric tou mcUk Unm nettle tou tmtrle ^ 

Gctnany ; 

imports 261408 233917(1)1x3205 (i) (,j 

Antria-Hiuiguy : 

*aport»- 39906 27043(a) 1127 (1) (,) 

Bdghim: 

hnpofts 6 403 4 265 {*) 2 26a (i) (i) 

exports *565 79o|(t) 698 |t) {,) 


*aport»- 39906 27043(a) 1127 (1) (,) 

Bdghim: 

hnpofts 6 403 4 265 (*) a 26a (i) (ij 

enports *563 79o(«) 698 (t) {,) 

5837 3473 *584 (0 {iP 

Denmark: 

hi^orts 1773 595(0 406 (1) (i) 

Fiance: 

imports I 2077 2986 3133 18463 {4) 163]^ 

“ports iO H JI 4 (4) JJI 

2 037 * 974 3 «8 * 8 459 (4) 15 963 

United Kingdom : 

imports (3) (s) 75997 236992! *379004 

re^portation (3) (3) 9 33* 34565I (3) 

Italy: i i ! J 

imports ; 254; no 343i sig’ts) ^.3 

Netherlands : ^ ; 

imports. : 56863; 637x1; 56187! 25829(4) 2884’ 

“pats ^ 5534 : 83 ;( 4 ) 0 

8414' 6x48' 20633 25746(4)28.842 

_j ^ ! I i.„ 

* InchH&tg copnt «ad oibcT oily (ndts. — ** 01 BmtsiA^ StUliNfM ind pklm. ~ (1) Pigun^ sot 
avftiUUe. — (a) nrrt half year. — (j) Not spedded. — (4) 11 month*. — (3) lO mont^ 


Production of palm kernel cakes in importing couNtams 

[calculated on quantities available). 


1 

Countries | 

x^ia 

■ ' 1 

*914 


mcirle tou 

amiric 100*1 

1 

1 

Gcmaqy 

130 704! 

i 

11795s 

{*) 56602 

Anstria-Hungaiy | 

X9953I 

13 521 

:(>) 563 

Betginin | 

2 9 i 8| 

*737 

(a) 78a 

Dcnmit 

1 H 

297 

(a) 203 

Fipime 1 

1 oiSj 

1487 

1 561 

United Kingdom 



37998 

Italy. 

I*?! 

mm 

*71 

Nethedands 

4«a| 

BS 

10326 


17* »59|(4) ^38 

10 3261 12 8731(3} *4 


• taclndUg eopta— (i)Flfnraiiot ■vaflsfala--(tVFltminU-7eat.<--(N>taMidlm<>-(4)i<)»^ 
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Residues of Sugar Industry. 

PsODtrCtZOOf OP BBKT RESIDUES 
(oiicalated on the productl<m of m^r^bect). 







510 THfi INTERNATIONAI. TRAPE IK EHEDIKG STUWS I PRODUCtioj^ 


Residues from Brewing. 


By using the latest available figures for the production of beer in tlif 
chief producing countries as a basis, a start can b^made to fix the yield in 
residues of utility as food for stock. These residues may be classed under 
three principal headings: 

a) Malt dust, at an average calculated rate of 88 % of dry matter 
h) Dried grains at an average calculated rate of 91 % of dry nutter, 
c) Various residues, yeast, lees, used hops ; it may be allowed that’ll 

of these are made up of yeasts and dried lees with 89 % of dry matter, and 
of used hops with 25 % of dry matter. 


World production of brewing residues 

(calailaltd from the production of beer) 


CofuUrlcf 

Malt-duft 

Dried 

Cndos 

Vwwffl 

Raidas 


metric tons 

metric tons 

mrltk tsH 

Germany (1912 13) • 

67817 

406903 

67817 

Argentine (1911) 

1 003 

6015 

100] 

AnsUia-Hnngnry (19*2) 

24 7*7 

148303 

2471 / 

Belghnn (1912) 

16000 i 

96000 

16000 

Bulgaria (1013). 

230 

I 380 


Chili (1910) 

600 

3600 

600 

Denmark (1912) - 

2448 

14689 

2448 

Spain (1911) 

390 : 

2 340 

m 

United States (1912-13) 

? 76533 

459 * 9 « 

7 & 53 J 

France (1912) 

i 15822. 

94932 

156:2 

United Kingdom (191 1 - 1 3) ■ • 

59 058 

354 347 

59 03 ^ 

Greece (1911) 

92 

555 

92 

Italy (1911-12) 

710 ■ 

4 260 

710 

Japan (1911). 

i 253 

1 521 


Norway {1912) 

530 . 

3 180 


Netherlands (1912).. 

i 1920 I 

n 520 

19» 

Rumania (1911-12) 

3 »o : 

1861 

3W 

Russia and Finland {1911).. 

1 H444 1 

68661 

II 444 

SaU & (1911) 

i *48 i 

889 

148 

Sweden (1911-12} 

2739 i 

16434 

2739 

Switscrland (1912) 

1 3*00 i 

18600 

310c 

Otittr countries 

i 7 «» 1 

42000 



TOTAUI . 

. . I 29a 863 

1 757 18? 1 

292883 



THB iKTBRNAtlONAt TRADE IN REEDING STUPES : TRADE 

I^ORfilGN TRADE OF VARIOUS COUNTRIES 
Direct Agricultural Produce. 

1?ORRIO» TRADE IN CEREAt GRAINS. PUI.SE AND ROOTS USED 
IN FEEDING UVE'STOCK. 


metric tOM I metric toot - metric tont metric tout : metric 

! *7569^5! 30870671)1600495 (a) (j) 

25565 ! 15290(0 7040 U) (a) 

13280 6689 ( 1 ) 8557 ( 1 ) (a) 

25181 ; 15263 ( 1 ) 12 000 (a) (a) 


Bstjla'HuDgary : 

j Vetches. • ■ 

'JgiuDi ■ 

Seeds and their non-food deri- 

^-atives other than bran 

asil: 

Manioc flour. . 


locnst beans 
tance: 

I^ociist-btatts . . . . . • 
Raw dried manioc. 


6167 

565(0 

2 762 


( 2 ) 

I 691 

* 314 (>) 

544 


(V) 

1 903 

M 377 

16 470 

I 005 

(*} 

24 *50 

180S7 

10933 

13 176 

18 780 

23 850 

20 051 

19084 

10594 

13548 


fench colonies: 

'Algeria: 

I/5cust bcans • 

Indo-CHna ; 

Dried manioc 

oiled Kingdom: 

Dwist- beans 

[Itish Possessions: 

Cvpms: 

Locust -beans 

tlj: 

Lwnal-bcans 

etherlands: 

Wheat : 

iRye i 

iBarley ^ 

jBuckwheat | 

[Beans and vtldxs ! 

plch colonks: j 

Bast Indies; : 

1 r«i<itie» of manioc .... ^ 

* bnporU alto geedi Ml ipaNlMI 1 
** (jJ ti moatha 


660S7 31667 38050 47S58 


7*14 

5089 

4 470 

4 786 ( 3 ) 

17905 

21 6t6 

U) 


5 575 

6554 

(a) 

(») 

8368 

n 137 

<») 

(*) 

259 

206 

{») 

( 2 ) 

389 

(>) 

i ; 

(>) 

(^) 

[ f 

locMt — <ri First ball-year. 

^ {]} Figium 1 


$U INTBRK&tlbNMr TKABB IK FBBlIKKO StUmi I^oe 


Fobbign Trade in Cerkai, Grains, Piiwe ato lUm used in feedb 

l4VE-SToat {coniinue^. 


Bi^orts 


CWBtikl 


igia 

191] 

19*4 j 

1913 

1916 


iMtfk tons 

metric taut 

metric tons 

amtflcbmi 

Bwtiti 

Ccxmaiiy: 






Barky 

1 157 

6018 

(0 2 216 

(s) 

(1) 

Beans 

170 

87a 

(0 383 

(>} 


Eupins 

478 

727 

(i> 837 

(•) 

(t) 

Vdcbes 

1295 

934 

<0 47* 

(*) 

(*) 

Amuia.HungKry: 






Vetches 

3748 

2306 

(t) 696 

U) 

(1) 

Belgium: 






Seeds and their noit'food de- 






rivatives other than bran .... 

3748 

a 306 

U) 696 

{«) 

i’l 

Brasil; 






.Hanioc flour 

3^44 

4688 

4728 

4177 


Spain: 






I/xmst* beans* . . . . 

565 

44 

85 

1 158 

i‘) 

Prance: 







104 

28 

x8 

53: 1 







Frendi cokmks : 





1 

Algeria; 



1 



I^ocust-beant. ‘ 

1 6922 

3 6381 3 004 

3i4i 

3* 

Indo-China; 






Dried manioc 

1 468 I 493 

3030 


w i 

United-Kingdom : 



! 



British poesessiotis: 






Cyprus: 



! 



I«ocnst- beans 

i 6468©! 45711 

[ 47813 


; i»l 

Italy: 

1 


i 



Irocost-beans 

51M 

1 4 3W 

■ 4840 

1427(11 ’7^ 

Netherlands : 


i 




Wheat 

1 14001 

!7 30t 

»i (*> 

i («) 

' (*} 

Eye 

2 893 

! 3803' [*) 

1 (*) 

' !*! 

Barley 

9520 

85071 (1) 

{») 

i>l 

Buckwheat... 

59 

6768: (1) 

(>) 

l») 

Beans and vetches 

I 251 

i {*) 

’ (•) 

(«) 


Dutch cdoides: 

j 

\ 

1 



East Indks: 

1 


1 


; 

Dried roots and 

X 2 90: 

141381 6541 

(*) 

{») 

residuca oi manioc 

j *7 31. 

25940j *7947 

(aJ 

(»l 


• •]»«(« Mti^cdA«dMdk)c^ 

— (3) II taoaUs. 


Residues of Milling Industry. 
Foreign Traok in Bran (wheat, etc.). 
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IFoKfeicjN 'T'RAfiit' m "Rksigujcs (other than orati). 
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[ettoctlfvnrts 



THfi IKTBRKATIONAL TRADE IN FEEDINO STUFFS : TRADE 





5|8 TRS INtaSNAtlOKAt TRADE XS ERBDIHG 3%ms: ^ADE 



3 536 tS 208 IX 355 


>omT>s. etc.) . 


TBS IKTSSNAinONAL TRADB IN FEEDING STDFPS: TRADE 519 




520 THE INTERNATIONAL TRADE IN FEBDENO STUFFS : PRICES 


Residues of Animal Origin. 

Trade in Fish and Meat Meal. 


Import* 


Export! 


Coua tries 

;■ : 



1 





1 19 ” i 

1913 1 mi 

1915 . 

1916 : 

19 ” 

1913 

mi ; 1915 


metric 1 metric . metric 

metric 

metric; 

metric 

metric 

metric ; metric 


^ ton* ; 

ton* 1 too* 

ton* 

tms i 

too* 

loo* 

toil! ; tons u 

Argentioe: 








meat meal. .... 





3 374 

^ 744 

1701 354 ’'>i 

Denmark; 


i 



t viiprI 



(I) 

(0 i 

j 




Norway: 

fiftH tflMl 



f 

1 

I14548 

i 8929 

i 

: 8978 10448 »jj 



U 9 u fllClH 

Paraguay: 




i 1 


meat meal 





■ (0 

■ 34 

43 (d 1 


Unigoaj: 
meat meal. 


' I goo i 500, 1 000 <6 


(l) Figures not available. — (2) 9 months. — (3) 8 months. 


WHOLESALE PRICES 
OF CERTAIN FEHOING STUFFS. 

Owing to the present condition of the international money siiiirket til 
divergence between the value in francs at i)ar and that actually quott^fi 
the various markets is very’ marked. Consequently, in order to have oirais* 
able data, we have con\ erted the price in francs at par to terms of gold fraac 
Considering the pound sterling as practically equivalent to gold. “ 
been made of the exchange on I/)ndon , A list of quotations is found bf lo« 
the conversion coefficients can then be calciriated by dividing the ratei 
par by that obtaining on the particular date under consideration. 

Attention is drawn to the increase in price of all the feeding 
quoted, which has become still more marked during the last mon 
of 1916, on all the markets not yet taxed. 



livi ly lo t'urrencic*.). 
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the INTERNATIONAI, TtADE IK ^EbtKG ETUm: PRICES 




l^ixsKiiD Cakks (i>er roo kilos). 
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Spot Pricks for Cottonseed Cakes (per loo kilos). 



Copenhagen 

boadon 

New Y<^ 

Date 

(TcJna) 

(EngUah) 

IMUh. Ttt, 
** Galvetiai] 

- 

gtrid franca 

gold franca 

gfld frai.ci 

End January' 1916 

, 3 ^- 75 “ 36-97 

25.75-26.06 

1516 

” February *’ 

37 -*o 37-57 

24.51-24.82 

14.63 


37-95-38.33 

23,89-24.20 
23.58-24.20 
; 25.75-26.06 
24.51-24.82 


April 

42.30-42.71 


’• Mav ” 

41. 51-41. 90 


*' June 

40.62-40.77 


Jtiiy 

..... ^ 40.51-40.89 

; 24. 51-24. 82 


' ' AiipiitYt - - 

• . . ll, 04 - 4 lvlQ 

24.20-24.51 

25.75-26,06 


September" 

41. 31-41. 68 

21.01 

’* October " ..... ....... 

45*24-45-97 

28.54-29,16 

23 - 3-1 

" November " 

47-45-4803 

34-74 

2451 

” December " 

47,36-48. fO 

40.02-40.33 

23.93 


Spot Pricks for Groundnut Cakes (ix?r roo kikte). 


Date 


End Januar>’ 1916 
” February " 

” March 
” April 
” May 
” June 
” July 
” August 
” September 
" October 
” November 
*' December " 


I^don Marailk* 

Genoa 

; (Coromandd) (Kufijqyel 


francs sold franca gold fraacs 

16, >7-16.96 29,16^-29 78 ; 17.37-^9^' 

16,50-16.90 ' 27.92 18.47 

16.82 17.22 26.6«'2 7.30 15.0617.1' 

17.40- 17.81 : 27.30 ] I5.i6-:M' 

*7-53-*7-94 ; *7-3^ i 

1 7-45-1 787 1 27.30 i l6.59-i*®i 

18 . 40 - 18.81 j 28.54 i 6 . 59 - 2 «- 5 » 

18 . 37 - 18.78 j. I 14 . 23 - 25 -» 

18,02-18.43 ; -I 

19.73-20,13 J 21.78-263* 

22.43 ' .■25-4^'^**^ 

21.63 I ; 2i-22-m 



Si'OT I'HicitH POK Various uakks loo kiiios). 
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Spot Psicrs vor Copra Cares (per loo kilos). 


Dale 

CkBoa 

The Etagne 

Doedoa 

Maridlij, 

(H Cod4| 


Bold fiancs 

gold fianci 

, gold (rtDca 

flold 

End January 1916 

I7.36-I775 

1 26.81 

26.37-26,68 1 


" Pebniary " 

*7.29-17 68 ! 

37*55 

26.06-26.68 1 

24.78 

" Marcb *’ 

17,62-18,02 

26.88-27.11 

24.82-25.44 ■ 

24.80 

’* April ” 

18.13-18,64 

28.88 

24.82-25.44 

2586 

"May ” ■ 

18.36-18.78 

29.17 ! 

25.44-26.06 

24.14 

” June " 

18.29-18.70 

36.27 

24.82-25.44 

24.21 

" jBly 

1 7.99-18.40 

39.44 

25.44-26.06 

24.8S 

Aagnst " 

17.96-18.37 

36.33 

26.06-27. 30 

30.06 

*’ fi(*ptemhrt *’ , . 

18.43-18.84 



30.24-30.68 




" Or^nhw ** 

20 Q^'^21 

A1.22-i2.2I 



” Ntwremh^r ” 



35.98-37.22 

32.68 

" IVrember *’ 

23.17 


40.47-40.33 





Various Feeding Stuf^. 

Spot Prices of Various Residues, etc. (per loo kilos). 


Date 

Eye Brae 

Haneina 

Docori-bauu 

Manrillee 

Dfkd 

bttwm gmlas 

Doadoo 

miK 

feed 

NerVork 


gold itanca 

gold fraaca 

gold Iraaa 

gold frua 

Hud January 1916 

37.84 


21.71 

16.61 

’’ Fcbroary *' 

41.46 

22.53-a7.O4 

21.71 

16.61 

” March " 

4429 

21.70-23,03 

21.71 

16.61 

” April ” 1 

; 44*59 i 

23.i9-a4.08 

21.09 

i6,6! 

"May *’ 

4470 I 

26.82 

21.09 1 

16,63 

“ June ” i 

44-83 

27.79 

20^7 j 

16.63 

" July ^ ” 1 

, 44*84 

27.80 

*9*85 1 

16.63 

'* Aogt&t ” 

1 4396 

1 26,92 

21.09 

16.63 

*’ September '* ! 

36.82-42.95 

! 20.16 

21.09 

16.63 

'* October ” 

38.12-45.38 1 

19.53-19-97 

14.20 

16.63 

Kovember ’* 

1 38.12-45.38 

19.97-21.78 

31.02 

aa. 76 -i 3 M 

'* December 

j 54^4 * 

30.87 

3474 

2 I. 59 ’ 33 « 
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GENERAL INFORMATION. 

,3 - ne First Seboolot Ibchaaical CaltWtUonfoiuMM in G«rm«iy. — ECkma.vn, E., 

in ihc Ilh^trifrif iMuimrttckattUche Presse, Year 37, No. 10, pp. 54-58, Berlin, Feb. ‘3, 

A short time ago an institute for teaching motor cultivation to agri- 
iltuHsts was founded at the Agricultural College of Roitz (Xieder Lau- 
tz, Germany), This Institute, which was founded with the help of 
le Department of Agriculture and with grants from the local chamber 
Agriculture, is the first of its kind in Germany. 

The instruction given is partly theoretical and partly practical, 
he theoretical division includes instruction in the physical and chemi- 
d phenomena which take place in the motor. With the help of a se- 
es of pictures the pupils are shown the different types of ploughs 
hose peailiarities are explained. Agriculture and surv- eying are also 
duderi in the curriculum. During the hours of practical instruction 
■ery opportunity is seized to give theoretical explanations, so that the 
iipils may leam to know exactly the action and purpose of each differ- 
it part of the machine. The Directors of the School hold that it is 
i no wise sufficient to give purely mechanical instruction in the 
je of a motor plough, but that the pupil must have a practical general 
nowledge with regard to the workit^ ot the soil and of the machine, so 
lat he may undeistimd the neces^ty and principles of the various parts. 

The practical instruction bears, in the first place, on the working 
tid guiding of the different ty'pea {rigid and non-rigid) in the fields and 
Ihe road, that is to twty, without ploughing. Ploughing is then wi- 
under most varied conditions. Tharis to tiie variety of the 
[il in its grounds, the schord of Roitz offers the most favourable condi- 
in this respect. In practical work, special importance is attached 
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to developing the agricnltural knowledge of the pupU, so that he 
each case, learn to choose the most satisfactory combination of farmi * 
implements. He must also be able to ascertain rapidly and corij 
the cause of accidents to the machinery, and, as far as possible, to reiB' 
than himself on the spot, and the driver of a plough must be abk'totaii 
his motor to pieces and put it together again. 

'• -The pupils live in a building on the spot. They are under the sti 
perintendence of a “ Pflugmeister " (ploughing master) who ahu 
the pratical work. The pupils do not pay for their board whidi amount 
to 2 marks a day. There is also in the same building a canteen where 
they may buy food and drinks. 

Attached to the Institute is an employment bureau for drivers ad 
engineers of motor-ploughs which finds posts for the pupils free of charge 
and for other applicants on payment of a tow fee. There is also an office 
which, on payment of a sniall sum, will give information with regard to 
motor-cultivation to all those interested in the subject. 


CROPS AKD CUI.TIVATION. 

304 - The Relation Between Forests and Atmospheric and Soil Moisture in India, \\m 

, M., in Fori-'.t lUilUHn, No pji i-u showint; Uistributum ul T.unlai: 

forests. Cnkutta, nju*. 

For over half a century, special laws have been passed in India forth 
protection of hill catchment areas by making reserved forests and prottetei 
forests ; these cover resj)ectively 96 86; and 8 402 square nnK*^, Tlii 
Report gives the result of an enfpiiry organised by the flovernment of Riil 
ish India in order to determine the Relation between the forests on th 
one hand, and atmosphere and soil moisture on the other. 

The examination of abtindant material collected in all the Prorace 
shows that the piotective measures which were introduced during the iis‘ 
decades, and carefully carrieil out, have <lecided!y preventetl ilc-fore>ta 
tion in districts where the effects of the denudation of the anintry Invlbe 
gun to be most severely felt. Thesc^ measures were moreover taken a! 
the right time. During the first half of the loth, cenlur\*, the dcstnidioi; 
of the forests proceeded apace, as agricttlture develo])ed and villages inerts 
ed. While the contractors cut down jungles, the \ illagers did still nioK 
barm by uprooting .stumps, grazing cattle on the young growth and hnis 
the hi Uadi'S . The effect of sucli action was seen in the rivers, which i)eca!M 
torrential during the flood season and shrank or dried up in the hot wcaflierj 
This was the condition of affairs in the Province of Bombay . the Presidend 
of Madra.s (the district of the Parlakiniedi Mnliah hills and in the hilDrd 
of V’izagapatanl and esjx'cially in Chota Xaginir. Onssa and the I'endatoi 
States. ^ J 

The United Provinces, and ]>articuiaily the large fine oak frtrcsfifj 
the State of Ttdui'Gahrwal, had suffered greatly from deforesUition 
the diwaliks, the Salt Range, the Pabbi Hills and the Kaiigra iHdnctj 
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In the neighbourhood of Simla, the forests of pines and of secular oaks 
had Ix en cut down to provide ground for potato-growing, while the same de- 
struction had occurred on the Myclat Plateau in the South Shan States 
near tlie Chinese frontier. 

In the enquiry mad^by the Government of British India information 
was chiefly required on the 3 following jioints : 

1) The rainfall 

2) Differences in the level of the underground water-table. 

d The flow of rivers and streams, 

I) The rainfaU. - During the last 50 years, there have been no per- 
manent changes in the rainfall which can lie directly connected with the 
monsoons - winds caused and regulated by atmos]>heric changes in 
zones at a great distance from India, and therefore unaffected by local 
afforestation or the destruction of existing forests. 

The data coll^tcfl. however, lead us to infer that forest may increase 
rainfall to a certain limited extent (which does not reach 5 jxt cent) by 
proiiKting the condensation of aqueous vapour. 

2) The le\*el of the under ground waier-tablr - This has not altered 
during the last 50 years ; it dejjends on the rainfall and varies directly 
with it. 

p I he IhiV of rtven dnd s/rc'ioiis, -- This is the most important point 
of the enquiry. The chief data ina>' bt‘ smumarise^l as foDdws. In East- 
ern Ilengal and Assam, even of late years, some small amount of forest 
demulatinn has taken ]dace, l>ut tire rapid growth of vegetation on areus 
ahamloned after cultivation has tended to ueutraliT’.e the injury cau.sed. 
which was tiot very extensive. In the Tnited Provinces , the only definite 
case in which fhxxls are Ixlieved to have more violent and of shorter 
duratiim, is in the torrents of theSilwalik Hills, but this is certainly not 
rhic to the destruction of the forests whir'h have not Ixxrn destroyed, or 
Encroached, uiion. for 30 years. 

Tile conclusion arrivtsl at in Hengal, wlii.re in recent years destmet- 
ivt' ihKvls have Ix-cn fretpiently caustnl by the rivers which discharged 
through the lowlands of Orissa, was that it is at least proliable that denu- 
■hUm of the catchment area has l>ecm a cfmtributory cause of these floods. 

Ill the Central Provinevs, it cannot lx said that anv wholesale denn- * 
iation of forests lias taken place, indml. in some jilaces the fii rests have 
im]iroved rather than deteriorate<l. The same may lx said of the Presi- 
ieiicy of Ma<!ras. In accordance w'ith tliese facts, the flow of the rivers 
Mid streams is equable. In the Punjab, the landslii)s, violent floods in 
the rivers, and the washing away of all cultivates! soil in the Pabbi Range 
the Hoshianmr Chaos, the Siwaliks. the lower Himalayas and the Salt 
Range are doubtless due to the denudation of forest growth. 

It can therefore be said generally that in most Provinces no serious 
‘image to the flow of rivers has taken ]dace, and no great injury' has been 
one to cultivation. Then* an.\ however, local exceptions, and much 
■ aiiiage lias been done in the Punjab, in Bengal and Assam. Wliere damage 
'‘AS acknowledged, it was on the whole admitted to lx due to forest denu' 
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datkm which changes the flow of the streams and acc^thates their torr^ij. 
tial character. 

It' may therefore be said that the measures of Forest Consfervaacy 
adopted by the Oovernemcnt of India during th^ last 50 years have entire, 
ly satisfied the dimatic and hydrc^phic requirements of the country 
smd have resulted in the preservatioti of a suflBcient area of forests, sd 
that no widespread datdage arising from the destruction of forest jjiowti 
has occurred. This is chiefly due to the formation of reserved and pro- i 
tected forests in the large catchment basins and if, as has been said above 
inundations and floods have ocairred in certain districts, these are due to 
the measures for forest protection not yet having been de&iitdy enfoittd 
in these parts of the country. In fact, whfist the forests under tbe con- 
trol of the Forest Department occupy 23.1 per cent, of the combined areas 
of all the Provinces of India, their distribution is very unequal ; Bombay 
has approximately 10 per cent, of forests. Madras 13, Central Provinces 
20 per cent., Bengal 13 per cent., Burma 59 per cent., Assam 46 jter cent, 
whilst the Punjab has ody 9 per cent,, the United Provinces 4 per cent., and 
Behar and Orissa 3 per c^nt. 

503 - The Influence of Meteorological Faeton from Year to Year on the Glucometrle 

Index of Musts from the Same Vine — No, v6t. of ihis Builetir,. 

306 ' Availability o( the Potash In Certain Orthoelase-Bearlng Soils as Affected l|y 

Lime and Gypsum. — bwcgs, Lymax j . imi nREAzE.\LB, j . M Journai of a 7icuiiiiT»[ ; 

Rae^ch, Vol, VIII, Nu x. pp. WasWi^flon, U. C., Jaduaiy 2, lf}iT. | 

It is stated in agricultural treatises that the application of lime to 
soil liberates potash from the soil minerals. This subject is o( special! 
import to the Citrus industry of southern California in which cuinmeidali 
fertilizers are extensively used and heavy applications of lime anil "ypjma : 
are sometimes made. 

Samples of j)egmatite and orthoclase were collected near Riverade, 
Cal., representing, res])ectively, types of the potash^bearing rock and idn- 
eral from which many of the CitriLs soils appear to be derived, These sam- 
ples were finely ground and shaken for a number of days with ai[ueaus 
solutions of calcium hydroxide and of calcium sulphate in graduatetl con 
ceiitrations. The calcium h>-drate solutions did not modify' the liabil- 
ity of the potassium in either pegmatite or orthodase (see table lb 
sum solutions depressed the solubility of the potassium in orthoclase, tlie 
quantity' of potash in solution dccreairing pTbgrc5isively as the conctntia- 
tion of the calcium sulphate increased (see table 11). Similar tests 
made upon a \drgin soil of a granitic type from the experiment station 
near Riverside, Cal. The soluhility of the potash was not ineasurably 
different in distilled water and in solutions of calcium hydrate or calciuni i-ul- 
phate (see taWes I and II). 

The ad^on of calcium sulphate to a Citms soil from the Oatmaa 
tract, about 7 miles from Riverside, which had been under cultii^tioD: 
for some time and which was more granh^ and less IjwatheTed thanti^ 
virgin soil, decreased the solubility of the potash (see table TT). 
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‘able I . - ol calcium hydroxide on the solubility of the pot- 

assitm in pepiudiU, in orthoclase and in soil from the Citrus Expert- 
ntent Staiiod site. 


gointkm 

Peimitttc 

OrtbadMT 

Klvenldc Kill 

CAkmn 
o>Ue 
ia lOo ce. 
of n^ntiim 
pa. 

<a\de 

in lototkm 
P.p. m. 

Cakfatt 
oxkte 
tn 100 cc, 
of totutioa 

r»‘ 

Potaathun 
oxi^ 
in iQo C.C. 
of tahition 

P- p. m. 

Cnldum 
oxide 
in xo« cx. 
of •olutioa 

PotMrfoiB 
oxide 
is 100 CjC. 
of toltitlDn 
P.p. m. 

1 

0.00 

3 ' 

0.00 

lO.B 

O.oo 

26,4 

1 

2 ■ 

0 . 0 X 23 

31 

0.0103 

8.6 

0.0103 

26,4 

3 ‘ 

o.oa4^ 

2.5 

1 0,0207' 

1 1 2 .0 

! 0.0207 

28.8 

4 

; 0.036^ 


1 0.0414 

8.2 

0,04x4 

28.8 

5 

1 0.049a: 

30 

I 0.06a 1 

I 9-1 

0.06a I 

24.0 

6 

j oo 73 » 

30 

; o.o8a8 

1 12.0 

0.0828 

27.6 

7 

! 0.0984 

' 3 -» 

1 0.1035 

la.i 

0-1035 

23.2 


la) 0.1230 

a.8 

(a) o.z24a! 9.6 

!(a) 0.1242 

27.6 


(c) Solid I^aae pteaent 


Tahu: II. - Effect of solutions of calcium sulphate on the soluhiUty of the 
iM pegmatite, in orthoclase and in soil from the Citrus Experi- 
menl Station site. 



PeaaisUle 

OithoclMe 

Sivenfde 

soil 

OatmaQ soil 

3 

r. 
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sulphate 
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24 
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26 
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36 
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29 
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4 
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Table HI. — Potash afesorW by wheat seedlings from ^hockse ayii ^ 
soluiions as a§ected by calcium sidphak. 


StriwNo. 

TtefttB»cat 

Pwcetitttge 

« potassium 
w dry 

i 

10 gm. of orthodue, *500 c.c. of cart»on*tr»ted water , . 

MO 

I 

Same, saturated with caktum sulii^iate 

0-95 

z ! 

10 gm. <rf orthoclase, 3500 c,c. of caihoo-treated water . . 

1,84 

z 

Some, saturated with calchun sulphate 

1.72 

3 

40 gm. of orthoclase. 2400 c.c. of catboU' treated water pins i 



200 p.p. m. NO, and 200 p.p, m. F, 0 | 

Z.56 

3 

Same, saturated with cakbm su)pt>ate 

1 2.57 

4 

50 guL, of Oatmau soil, 2500 c.c, ol carboo treated water 

j 1-75 

4 

Same, saturated with caldum tul|^tc 



The potassium content of wheat seedlings was practically the saint 
when growm in water containing Bnely ground orthoclase and in a satuiat 
ed calcium-sulphate solution containing the same quantity of orthoclase, 
Similar experiments in which a Citrus soil was used instead of orthoclast 
showed a decreased absorption of potassium by wheat seedlings in th 
presence of calcium sulphate (see table III) 

In brief, the experiments indicate that the availability’ to plants of tit 
potash in soils derived from orthoclase-bearing rocks is not increased bv 
the addition of lime or g>q)sum. In some instances a marked depressifjn 
of the solubility of the potash in the presence of gypsum was obsen-ed, 
These conclusions are based both on the results of the analyses of the soln 
tions and on the measurement of the potash content of wheat seedling: 
grown in the solutions. 

307 - The Katun o( the Sulphur of Swampy Solb Harmful to Planb and to 0 Ddtr 
ground Construetlons. — ThuRXER, W’IlUELM, b Ztitsckrift Hk M^ewundlc Ck«i« 
Year z<), NV 47, PP LcipzigT 1916 

According to the researches and experiments of the author the 3Ct 
ive sulphur of swampy soils which is harmful to the growth of plants 
and to underground constructions is not only found in the form of juTites 
hut in the free state, and perhaps also in an organic form, So long as ii 
is below the le\^el of the underground water it is quite harmless, but i 
these soils are turned or dug up, or if the level of the underground wate 
drops, oxidation of the sulphur is caused by the action of the luoistun 
and oxygen of the air. In case of the pyrites this action is fairl] 
strong and ferric sulphate and sulphuric acid are fcurmed. Tfie action 
on free sulphur is less strong, and sulphuric add is formed directly 
oxidation products are not only very detrimental to theplants, but ^soft 
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[le mortar of Hme and cement of underground constructions (especially 
0 concrete). With regard to sulphur finely distributed in' sand or peat- 
bre, eic., prolonged evaporation of the water in contact with air leads 
0 the gradual formation of sulphuric acid. This oxidation is probablv 
aused by the following oxidising agents which are formed during the 
vaporation of the water - ow)ne, hydrogen peroxide and nitrous acid, 
liiiiihu phenoiuena are produced when wet swampy soils containing 
uJphur are dug up or penetrated by the air. t;nder the influence of the 
vdrogeii peroxide, O 7 ,one and oxygen at the time of their formation, 
he fine sulphur in suspension in the water is oxidised energetically to 
ulphuric acid. 

08 ^ ITie Irrlgitlon CantI of the “ Puuta HortoMgy ”, In Hungary (l). — KvA 5 SAV,J., 

itj Kozti-h-k, Year 26, No. 52, pp. i86<)-i87<) \K\\ 2:1, 

Amongst the most imjwrtant hydraulical work carried out by the 
ingineens of the national Service of agricultural hydraulics, must be 
ilaced the construction of the irrigation canal of the “ ])uszta Hortabagy" 
the greatest steppe of the “ Alfold ” [large plain] of Hungarc’). It has 
olved two very important questions which had been under consideration 
cr more than 10 years : — the derivation of the waters of the Tisza across 
he great “ ]uiszta HortobAgy " and the improvement by irrigation of 
he alkaline soils there. 

The canal starts from the right bank of the Tisza, above the parish 
jf Tiszakeszi, and, after flowing I2 miles, it reaches the ])oint where its 
itility begins, ground of an area of 4 265 acres called in Hungarian “Csu- 
lya Fold (bad ground) reseive<l by the town of Debreczen for experi- 
nentjil irrigation plains. The canal is so cxinstructeil that, during heavy 
loods (exceetiing 13 feet), it receives the waters directly from the river, 
fhereas. in normal times, the water is conveyed by pumps. 

In the spring of 1916 the water floweil dirc^ctly into the canal and 
:wo basins of 711 acres were sueex'ss fully immersed. During heavy 
loods the canal can give a volume of bSi gallons of water a second, 
it is spanned by large bridges of 13 feet whose [datfonn is sufficiently 
ligh to allow pontoons 10 feet wide to navigate the canal with ease. 
The pumps worked by two Lietzeninayer'Nicholson niotrus of 115 H P. 
lach, can raise a volume of water of to N>o gallons to a lieight of 10 
:a 13 feet a sc'cond. 

Of 4 265 acres, the best piirts. including 1 423 acres, are reserved for 
nigation, wliereas 2 S43, divided into 8 plots, wall l>e usial as barins. As 
hese cannot be evdtivated because of the strong alkalinity of the soil, 
icy will fir.st be washed ; in the meantime they have Ix-eu converted into 
ish tanks (2). In the spring of iqi 6, 2 basins of 71 1 acres were filled with 
Ml. and so far the results obtained have been very satisfactor>’. 

The work of building the canal, begun in 1913, is today finished to a 


(i) See also ; B. J9J3, No. 141. 

U! f'n this subject »ee : B. 191^, No. jjiv 


(Hrf.) 
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i.n» PirtMit The estimated cost of constructing the ca^ and the exp®, 
^tdtdds'r^ 1 million Korona (i), of which 650.000 have been expend. 

thipiesent ; the remainder is reserved for mt^ o^amsatio,. 
Sie State mLs a grant of 500,000 Korom for the work of .mgation, n 
is hoped that 142 148 acres, made up partly by the great pmta Horto- 
b£ ” and partly of the adjoining alkaline temtory, will thus be ,* 

proved and made fertile, 

,00 - “ Hamos” and their Ose lot Filing Sandhllb in the Piovinee of Cadh. Spsia. 

DE M. l--aANOES, in tie 2. ««-«. Y™' 4.,No.,6, 

1 fies. Madrid, Feb. i, t9i7- . » * ■ • , 

Tre •' navazos " form a characteristic meth^ 0 improving and, 
eiound The author describes those at the mouth of tte Guadalete 01 
SSocene which, in the course of time has become covered mth a sandy 

gefrd — i- — ,“^:ib“r!r :t 

v^" wterever a^shallow and pervious soil overUes a sub-soil which is 
oX slightlv pervious, so that, between the two, a layer of undergioimd 
™tert form^ which replaces irrigation by rising under capillary atte 
tion In the locality under eonssideration these strata are formed by 
the laver of sand and the pliocene respectively. 

The " navaio ” is formed in the foUowing manner . A r^tanglc 
of the snrfa« to be cultivated is marked on the sand, which must hav« 
ot the saud ,s then removed to a deptl 

maximum depth A dimmer level of the undeground water 

the question of afforestation was ^ 

. .. ..-o. 

'•"l Sr ^ o, .h. ■■ ».«. a'c, 5 " 


(1) I goWllrotK- iQd.aip«t. 


[Bl) 
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fhicH separates one “ navazo ” from another, but it is slowest in the 
encroached. 

The work of aftotestation gave opportunities for various experiments. 

i group of closely planted trees was left to grow naturally, and it was 
oundthat the lower verticils of the Pinus Pinea died off completely, that 
5 to say a sort of natural pruning took place. Where tree.s were planted 
.t normal distances from each other this natural pruning did not take 
ilace, and it occurred still less where the trees were sparsely planted. 

ii the latter ca^ it is, therefore, wise to prune. Round Cadiz and Seville 
pruning is carried out very energetically, and the small branches which 
^ removed are used for heating baking ovens. The pines which grow 
pbundance, also supply wood for the construction of river boats and 



0 ~ Explorations and Studios of tho Beds <d Phosphorites in Russia : Report for 1914 * 

~ Canoft^OBii fl. It. (Samoilov, j a. v. prof.), in OinHcino no i*‘u.o>iuH*‘f‘Ko.vy 

[Reports on FtphinUums and Studies of 
Yol. VII, pv. -I- A plain* it nuipg, Mosnw. 

MI 5 

The Report for the year 1914 of the Commission for the Study of 
hosphorite Beds (of the Agricultural Institute of Moscow), published by 
rof. Samoilov, contains i z detailed accounts of the phosphorite beds of 
lany districts of Russia, made by various authors and enlarged with 
uraerous figures, plates and maps. There is an introduction by Prof. 
CMOiLov (pj). X-25) which summarises the general results of the researches 
fld explorations of 19 14- The ]jriucipal facts are given below. 

In 1914 reseach work and e.xplorations were carried out in the follow- 
ig provinces; Samara. Tambov, Koursk. Orel, Kalouga, and in the 
istricts of Turgaish and the Ural Mountains. As in previous Te]>orts (i), 
iisone gives the following details for each district studied ; 

1) Tile />rodMCriri/y 0/ the Oeds expressed in pvuds of ib.jjS kg [>er 
^nare sr./t'M of 4.55 sq. m. 

2) The total surface area of the beds, exjiresstd in square I'ersls 
1 1,138 sq. km, 

3) The total quantity of phosphorites contained in the beds. expres.-ied 

1 millions of povds. ■ 

4) The coneS])onding total quantity of phosphoric anhydride, express^ 
i in millions of ponds. 

The phosphorites are divided into j groups : 

t : Phtwphwitci; ContaininR Uom 1; tn of pbt»sjihHnc \nln-4r»k‘ 

Gr-M/’/j; '« . ■' jiS 

” fiiouMhiiti 

Among the phosphorites studied in 1914 those of group B were found 
i the largest numbers. They were found in 13 out of 17 of the beds 




l<) Scf li. jyi5^ Ko. ii5S, 
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e)^^ned and usually contained 20 % of phosphoric anhydride, 
phosphorites of the other 4 beds belonged to group A . 

Tlie districts examined in 1914 contained : 

Total smfact areA of bed^ i73<j square miles. 

(fmniily of phosphoriirs 1730 mUBoits of tons 

Total quaniily of phosphoric anhydride jSj miUkms of tons 

Avetaye poduciitm 7 cwt. per lo mijfj 

If the quantity of phosphorites estimated in the beds in 1914 bi- added 
to that of preceding years, a total of 5020 millions of tons is obtained 
may be dirided amongst the 3 groups as follows : 

Qnuuitnj of Ph ciphori tCT 

la mitStoM PwDmtdfit 
of tou 


Group A (u to iS *V->^ 34^0 

Group B (iS to 24 ty),) 1464 2 ‘).z 

Group C {more tbiui ,' 4 ‘-o ^7 


Total. . . 502 1 


The Ke|>ort ends with a study by Professor Samoilov of the phosphorite 
beds of the right bank of the river Desna (Krolcvez district, Tchemigor 
promce), which, on account of their origin, their form, the large amini^a- 
tion of phosphoric nodules of various types, and the nature of the ce- 
menting body, present a particular scientific interest from a geological and 
miner alogical point of view. 

311 ' The After Efiect of Fertillseis applied to Maize, in Rhodesia — n<v 3; <i 

this HulicHn. 

512 - Species Growing in the Botanical Garden ol Casa Blanca» Grosseto Province, 

Italy. — rE>zi, K. t>., in BdUttmo Jitia R. .Sw uM / (0 OrUcuituia, Ycui XiU, 

Na I, l>p. H-Jj. rioTciKc. Jnn. Jj, 

The Tiotanical Garden of Casa Hianca is situated at the southern end 
of Monte Argent ario (()rosseto Province), and was founded in hy 
general Vinckszo Ricasoli. In rS.SS it already contained 18W) sjieciK 
of b26 different genera, and since then it has l)een continually enlaige^i. 
Amongst the most Ix-autiful specimens growing the author luentians 
the following palm trees which bear fruit regular! \ — Cticos (UxiwuA - 

C. Romanzoffiana - Uviahna australis ~ L chinmsis - i. oliviujuf' 
mis Sabal Blackhtirnianum — 5 . Paimetlo — S. mexicanim fanhrd' 
culiferum ) ; ~ and the following which do not bear fniit regulariy : -• 
Phoenix redinala - Ph. canariensis — IVas/ringiowm ^radlis, etc. 
are more than i(x> species and 3-urietie8 of experiineiital palms and nhitif 
half of them bear seed each year. .\mon!^t the Cnmferae is a imge speu- 
men of Pinf*s Laricio (= P. Paroliniana). Araucaria BidwillH atuldg^' 
fAis (&ifHmura) robitsia hear fruit there regularly. The fdlowiog speries 
also notable : — Aberia caffra (excellent preserving fruit) — AlpiM 
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. . j^gajs fruit -- Oreopanax floribundum (= Aralia HufMdtiana) 
^\ralia nyinp^M^ Schefflera digilaia (=:= Aralia Scheffl^a) — 
ulus calilornica ^ Chorisia speciosa {produces the Brazilian kapok) — 
cotinifolin -- which bears fruit each year — Ken- 

a niericans — Parkimonia aculeata ~~ Persea ^raiissima (a very big 
imen which never bears fruit) — Psidium Cattleianim (aliundant fruit) 
piftosporunt imdulatum — P. phylliraeoides — Scholia speciosa — 
>ecio Barba-Joannis — Tecoma Ricasoliana and other numerous species 
fecom. There are about lou species of experimental eucalyptus; 
re than 150 spedes of acadas ; about 100 spedes of Agave ; about the 
Renumber of OpwUmf almost all from Mexico ; about 70 spedes of Me- 
il;fyiinlhemunt, etc. 

PevelopBMftl of tlw Boot of Cirsium Mrvense dM Medieago $a- 
tivB. With BofofOMft to Tlwlr VojoUtive Reproduction ; Observations carried 
out in Russia. — I.navocKi# I. (PaczoskJ. J.), The biukigiod peculiarities of 0 >- 
»««a#uns/8cop., in Tpydht Bupo m npuKjaOHoU 6 fitnaHUXib {BuUeHn of Apphtd 
Botany), IX, No, 1 (86), pp. 1*16. Pelo»f{Tiul, jim il. Bepri, 0 , (Berg, F.}, 

N'ote on cerUin biolo 0 cal particularities of alfalfa and of Cirsium anrnsc Scop., Ibid., 
NO. 7 (9^)t PP- 353-357 : JtUy. *9*6 

I. - The author has divided the vegetable organisms into the follow - 
g biological on the basis of a) the importance of the changes 

season on plant* life, 6) the loss ol various organs suffered by the plants 
i unfavourable seasons : 

‘ i)‘/:rtTgrfffns (all organs perennial). 

2) Trees and shrubs ‘with deciduous leaves (all organs perennial 
ept the leaves, which are deciduous). 

3) Undergrowth (leaves, and top of stem annual). 

4) Herbaceous, perennial, kemicryptophyie plants (all aerial parts 
mal). 

5) Herbaceous cryptophyte plants (underground parts, to a certain 
)th, and aerial parts, annual). 

6) Annual plants (including ' perennials ” of which the buds which 
)kce the seeds are the only parts to live though the winter;. 

From observations ^rried out under his dirt'Ction at the Agricultural 
ition of Adjamsk (provincial zemstvo of Kherson) from the summer 
1914 onwards, the author concludes tliat Cirsfwm anense Scop, is a 
pical cr\'ptoph>'te, for it has twro kinds of root — a v*ertical one and a 
rizontal one. The vertical root may reach, or even exceed a depth of 
feet. The horizonUU foots, which are rarely dee^ier than from 5 to 11 
^es, run more or less parallel to the surface of the soil, and may reach, 
even exceed, a length of 7 feet. The buds from these roots give birth 
aerial shoots, which, later, become new plants. By means of these 
|ts. C. may spread along the surface even if fructification has 

suppressed. This explains why, in a field which it has almost 

t tely overrun, C. arvense forms clamps, w^hereas the first stages of 
tion are charactcmed by isolated plants, 
experiments caitied out at the Adjamsk Station show that, at 
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the beginning of winter, not only the aerial part ol the plant dies, but also 
the upper portion of the vertical root (or, in the case of a plant over a 
year old, the under-ground part of the stem). This total decaj of tii^ 
root reaches a depth of from 5 to 10 inches, and sometimes more, sothat 
the new buds are placed a little below this depth, on the healthy pa^t 
of the root. 

According to the author this biological peculiarity of C. flnjcn.s^' is 
important and all other peculiarities of the plant are the result of the decay 
its under firound portions to a certain depth. 

The author admits that the depth of the new buds depends on the 
condition of the aerial jjarts of the plant in autumn. If the stalks of the 
plant are not cut before winter, the buds are placed deeper, and the up|,^ 
part of the root also dies to a greater de])th. On the other hand, if the 
stalks are cut level with the ground in autumn, the buds are nearer the 
surface, sometimes immediately l)eneath the cutting. 

The author comes to the following conclusions, based on thi- jnuvioiis 
observations and the fact that in the winter of I9i4-ic)i5 the ( . 
plants which shot up in July died of cold towards the spring, in s]nteof 
the mildness of the winter ; 

1) Plants springing from seeds of the current year uptillanlumncan 
have no influence on new chuiips of C. arivn.st’ because they die Kdorethe 
spring. Therefore only those plants wliich slroot up in spring can fonn 
new clumps. It should be noted that plants of C. arvensc grown Ironii 
seed only develop ra]>idly during the second half of the suimntr so 
that superficial digging of the ground immediately after the harvest will 
completely prevent the formation of new clumps of the plant. 

2) Sutrerficial digging over in autumn will fail to destroy (', jinm 
more and more in proportion as the digging is later and more shailnv, 
for, in this way, only those parts of the plant which are already iWador 
dying will be cut, whereas the nutritive substances will alre;uiy have 
passed into the deejHU parts rf the root, which remain alive. This fact 
has been amply confirmed by observations on ariTHSe made in rye fields 
belonging to t^asanU. where the soil is dug late and to a slight depth 
only. 

3) It is probable that if T. navn-sc were cut to a given depth during 
spring, when the first shoots are about to pierce the earth, the plant would 
be still more injured esjxeially if it were cut below the part on which the 
new buds are situated. The experiments carrier! out on this subject at 
the Adjamsk Station at different depths {to 17 inches) are not yet hniM 
but it has been observed that C. arx'ense is only slightly suppressed by cutt* 
ing it to a slight depth (to 10 ’ ^ inches), whereas cutting deeper produces 
a ([uite marked effect. There is no advantage in cutting deejK^r than 
13 inches, as the results obtained at tliis depth are as good as those 
obtained at 17 inches. It is obvious that cutting must remove thatpaS 
of the plant on which the new buds are situated. Cutting once to a dep 
of 17 inches will not completely eradicate C. arvense, but it seems h) 
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tht harv^est of spring cereals. I*urther exi)eriments on this sub- 
f will be carried out. 

The actual methods of fighting C. arvense are reviewed. The author 
. opinion that it is only by making experiments on cutting at differ- 
H tils and seasons that a really satisfactory method of fighting the 
at a low cost can be found. 

jy Attention is drawn to certain phvsiological peculiarities 
saliva b. which resemble those of (\ /(rvense ; the alfalfa 
^ V.\ "'long vertical roots and, in the case of lesions, underground 
dving birth to aerial shoots are also formed. A description is 
I ^of n observe<l in the Joiiriev rli strict (Livonia), a district 
her tuTther north than that in which alfalfa is usually cultivated, 
er an im favourable winter all the undegromul parts of this plant died 
- ring and, w'hen the ground thawed, the roots were found to V>e rot- 
to a great depth. This plot was not broken up. and. after a few weeks, 

I jQots pro(Uice<l new shoots from a depth at which they could hardly 
exiiected. and the ground was coveretl with a vegetation which, though 
t thick at the time, grew considerably in the summer. 

prom the results of ex])eriments on alfalfa carrie<] out during many 
arsthe author thinks that this plant only siirvi\'es the winter w’ell when 
roots have reached a great defdh and the ground does not freeze. 


i - The Chemical Composition of Totaceo during iU Vegetative Period. Researches 
Carried out in Russia. - - KpcHm. K. ikrkvs.k ), in 

intt-HU I l.C. AVfV>««fa {fir.tiU- l-tprnmuHiil 1 r.cul’.un' li.JuuffJ •hi Mi»u>ry 
r s Kos^ovlTCHt Vnl XVH. Pt pp IVu-yr:.!. 

This payKU is a ])reliminary note on the results of ex]>^riments which 
ipd iit detenuining the succession in \s liich sub'^tance*^ contained in the 
e tobacco plant accumulate, so as to iininove the conlTcl in Russian to- 
of the rtsults obtained abroad, and to complete them by more de- 
led infoniiation. 

considerable nunilx*! of idants of the " Tranesonda ' variety were 
d, the^‘ had Ikvii cultivated in tlie grrmnds of the lekalerinodar Lalw- 
OTv for research in toliacco-g rowing llu* tobaccos studied cannot be 
Ndefcd a’^ typical either for the Kuban district, in which the lalxiratnr} 
situated, or of other tobacco-growing tli strict s. because the>' canic from 
fen- rich tchernozioni fichl, of which a complete analysis will Ik* jmblished 
^he .hma/s (d tile Uiboratory. 

The tolmvo was plantetl on the 15th. Ma>'. and 'simides were taken 
Xtssivelv on the following dates ; .tth,. l.Stli.. and zi>\h. June: (>th.. 
th,, ard 31st. July ; 20th. August. The fcllouing sulistam'cs were deter- 
kd sqarately in the leaves, stalks and mots of tlic s;^mjdc.s : 


dc ash 

e ash and iis v.kriuus cym|KiiiCiils 
nitrojim 
Otine 
Jnonia 


V^d.Uik orjFmic 

1'i\d .*101418 lOialio, citric ana 

ii'mllci 

Cm<tc ctUulose 
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Frotdn 

mtric nlttofett 
Bagut 
Stardi 


FentoMW 

FaU 

Solphuik acid 
Or^sk tolptaur. 


The lesalts of determinations made from 200 samples are given 

^“^?:SSl,l'£Ker from those «su^ cultivated in W,,,, 
terJi ; they are taller and have thick, rough leaves, whchp*. 

“ *Ter«“l’S^tio^ ^ the chmical ccn^posUion of the tob^’ 

f"^lftl 2 ti thefVfcchmmn^hcarna. 

They also contain more fised orgamc acids (maka.^ 

’‘'^L V. iri=s 

^^akhorm-’ which contmns^^J^as^^^ ^ 

1, d?^ rapi^ywhUststillgreen^nomorethanirt ^ 

though all the plants the transfened plants, and barely 9% in 

of carbohydrates was 0 * . south of the Kuban district 

ripe afaoT KrSdSes^th the exception ol th. 

■•‘‘v^y In «Wnh the per^ntage of carbohydrates is e,.! 

t<rS^ven rather less a, J 

3.5 - FTsesh, PoUit Lmmrin* 

vc. vn.Ko.6,-pp. as-re,. « 

"T^raoduction of tropical " plants into th« 

tions of the United States, winch s„,3-ive tirf^ 

aonal frosts, depends upon the abdity of the spm ^ 

Tow temperature. Among the '^rthecellsap 

is due, the magnitude of -.v , ^ ^ch the expressed 

end., 

“'‘^'The avocado, Pers^ a«>^ncan. 
suitable subject for these ^ onlv 

and California some years ago, but has > P ^ ^ 

since the beginning of the 1"^^ “"7, j^Ss 
hoiticultiiral varieties is not very great. The louowing j 

W. ■StSi'Si.Sf* 

Central and Northern Mexico. On account of its snperior na 
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Table I.' - Cmpanson of the freezing-point lowering values 
of three types of Persea amricana (P. gralissima). 


jjcprosioa <e tweiins-IKtot 
*C 

Gufttcsuklui 

type 

Mexican 

type 

Custaaabn 

and 

Mexicao 

type 

Wot Indian 

type 

91-0.95 ■ 




__ 


96-1.00 

— ' 

— 


2 

01-1.05 . ■ ■ 


— 


4 

H.io • • 

X 

— 

X 

6 

[-1.15 • 

— 

1 

I 

X 

1 

X i 

r 

2 

i 

1-1,25 • j 

I 

j 

1 * 

a 

3 

rl.30 • i 


5 

5 

— 

I-I-35 ■ 

i ^ 

— 

a 

— 

i-1.40 

i ^ 1 

3 

7 

i 

I-I-4S • 

1 — i 

2 

a 


5-1.50 - 

i 

— 




1 

9 

j 13 

22 

i t? 


pe has been extensively planted in California and Chili. In Florida, it 
s Iniited as far north as Gainesville and it is also grown in Italy and 
^eria. The Mexican type flowers in California from January to March, 
d bears ripe fruit from June to October. It can withi;and temperatures 
— C. to 8.9P C.i{as was shown in January 1913). 

2) Cuatemalan Type, This is indigenous in the mountainous parts 
Guatemala and the Southern regions of Mexico, whence it was intro- 
ced into Hawaii, California and Florida. In the latter counti5% it 
were from March to May ; the fruit matures in the winter or spring of 
e following year. It has been found considerably hardier than the 
est Indian type, but U somewhat more delicate, as a rule, th%n the 
e.xican avocado. 

3) lFcs^ Indian Type. — Grows in the West Indies, Colombia, Vene- 
cia. Brazil, Peru and Yucatan, also in the Mexican lowlands. In South 
orida, it is the principn! type cultivated, having probably been intro* 
Ked there from Cuba, It is paitictdarly susceptible to low temperatures. 

: The writer found that there was considerable difference amongst 
^ 3 t>pe3 of Persea americema ns regards the lowering of the freezing 
int of ihe sap expteiied frcmi the leaves (See following Table). The 
wage freezing point dfepression in the Guatemalan and Mexican types is 
actically the same (the diffemice is only o.ooi + 0,029 of a degree) 
d remains on an average bdow X.21? C The West Indian type is charac* 




's:; «». *•“■ ««3 

“' E'iZ 11» P*!”'; “ «<“> “5“>- 

_ . f s^tivunt to SoluWODS of El^tji 

>>^-*^4'’'“ ft '"' 

Vol. .64. Ni •;. ’’P- j™y 4 ''solutions of various saltMchUm^^^^ 

The author noted that, m dU^e ^ u ammonium), the seedsof Up,&. 
tiates, sulphates of s ^ ^aialia^itofconcentratumofabo^ 

sa/tVnm continue to ' fp^nt note (i). he showed that the osraotii 

0.4 gram-molecules per important part in this germination. Sinc( 

force of these solutions \ > pvT^riinents which, while accounts 

then he has obtamcd rcsu s ^ j j inception of the imp* 

beginning, <.t P*™'",'')X,)Zirthlv rradTtl,, limit at wWali ilai mil 
become less and less chlut tw common osmotic pressure nu 

t^tonic, if represents the same ntiml>er of |^rai 

be em>cpressed b\ M x activelv osmotic gram -molecule ai 

atmospheres corresponding to i gram-mcte 

''^s were put to 

on osmatic pressure. mK.-^ - ' however is a nonvleetrolya 

riments give the result m - 2 »■ ■■ . electroHde and diswKiahle; tl 

non-dissociable, and soilium y 22, that oi s«ii« 

osmotic pressure of glycerine can ' (actor, the (im* 

chloride differs from n x 22 To ^ . the intetineto 

dissociated into Xa-ions and a-ions P ^ the other Itanil ' 

osmotic values ate : " “ ? ' 4- very ereat, almost comiit 

dissociation of ^ium Aese Conditions 

Assuming it to be complete, ? * ^2, but 2 « X 22, and the 

osmotic values for NaO are nolonger « X 22, but 2 n X 
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S expressed by 2 n X 22 = w X 22, where m 2 n corresponds to 
^tactical results and shows that the beginning of germination depends 
ninicdiately on the osmotic pressure of the solutions, whatever the 
jissolved body may be. 

In the case of the salts mentioned above, the dissociation of the chlor- 
aesand nitrates into 2 ioas differing from that of the sulphates into 3 ions 
mist he taken into account. Above aU. the limits of germination must be 
^•ell define<l. The results of experiments now being carried out lead the 
luthor to suppose that, if the amounts of salt dissolved per litre are repre- 
«nted in fractions of gram- molecules, the following values would be obtain- 
^ for the end solutions of germination : a for XaCl, b for KCl. and c 

or Cy„ such as a is slightly less than b -.Z| and c 

corresixmds very closely to which agrees very well with 

vhat is already known of these s alts : the chlorides dissociate into 2 ions, 
CaCl into a greater quantity than KCI, and potassium ferrocvanide into 
, ions. 

In the same experiments now in progress ethyl alcohol, glycerine and 
ugar are used as non-electrolytes. At present, solutions of these bodies 
lo not gi\‘e equal satisfaction. 

From the results obtaineil it would seem ijossible to use seeds of Lepi- 
ium sativum for verifying doubtful cases of (liss»Kiation in estimating 
he degree of dissociation or the osmotic prc*ssurc of certain liquids, 
'hese seL*ds are easier, both to handle and to obsen’c. than isolated cells 
r tissues studied under the micriwcoix*. 

t; - The Function of Flavooes In Plants. - shir^ta, k, mU nacai, l. in iki BotaniNii 
Vol. XXX, No. pp. TokjM. .April 1016. 

Ihe ro.sult of a large utlmljer of researches and experiments uuder- 
ikeii for the purpose of detenniiiing the presence of flavons in plants 
iid the ])art they play (i). 

The ]>ercentage of 6avnnes is estimated from tlie intensity of the red 
^)lour prrxluced by the reduction of the extract. In this wav, 6 degrees 
f intensity (in decreasing order) are distinguished (lA’I) which correspond 
)the same number of degrees of concentration in the ceil sap : 

t 1 ; I (wx> tv j : 5 ooi> 

II 1 : 2 000 V 1 : 10 t soo 

m “ 1 : 3000 Vt >= I : jOvKxt 

In Table 1 , 199 plants of the Island of Formosa, and 80 of Micronesia 

dindcd according to their flavone content, 


m. 


h) Set* B. February 1917, N»*. uq, 
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Taulb I. - Flmme Conlent of Plants of Formosa and Microneik 


PlavM Oimtest 

r 

FUnto ot Ifmam l| 

Horth 

SouUi 

Tow i| 

WI 

48 ( 34 - 4 %l 

25 ( 44 -a%) 

73 (36-9%) ii 

ni-iv 

44 {3* - 4 %) 

16 (28.1%) 

60 (30-3%) |j 

v-vi ■ 

33 (i 3 - 6 %) 

n (»o.3%) 

44 (« 7 %) ii 

l,ess than : 000 

I 15 ( 10 - 7 %) 

6 (10.5%) 

i az (10.6%) H 

Totals , . . i 

140 

■ 

j 199 E 


So 


Tbe figures outside the brackets show the nutter of plants pcosessing (fac givtro i 
content. 


Table II gives the data as to the amount of flavones present in th 
different organs, or parts, of the plants. 

As regards the origin of the spedes, the highest flavone content is im 
in tropical Micronesia, the values being almost identical with tbos 
record^ for Alpine species (growing in the liighest zone). In the I stand a 
Formosa (sub-tropical zone), a perceptible decrease is already observe^ 
especially in the northern section, in both wild and cultivated plants. | 
The material wtlected not only proved the frequent occurreta 
of flavones in plants, but also furnished the necessary means for stu(i}’iB| 
the special function of these substances — the protection of tlk* plant fnni 
excess of light. The most noticeable effects of too great insolation d 
the destruction of the chlorophyll and the decoloration of the leaves 
Therefore, in the hottest and most exposed parts of the tro|Xcs, it is by a 
means unusual to find trees with almost completely white leaves, as (a 
example. Pisonia nlha. Plants usually protect themselves from the dired 
rays of the sun by different means such as ' thick down on the leaves 
rolling or folding their leaves, disj)osing their leaves in such a manae 
that the surfaces of the latter are parallel to the direction of of the rays 
It must, however, be remembered that all these protective derices ted 
also to limit transpiration, and thus exerdse a double function of wliiil 
it is difficult sometimes to determine the liriiits and the signification. 

The fiavonic glucoddes di.ssolved in the cell sap have, on the otM 
hand, a much more evident and specific protective action, for they abra 
the rays of short wave length which are so destructive to the chloiophfl 
corpuscles and enzymes, j 

Mangroves and plams are, undoubtedly, the itiost autabk tre^ 
growing in full sunlight in very sunny locaHties, Mangroves of 
Bfu^iera, Rhizophora, KandeUia, Ainccnnia Lunmiiuta and 
contain, without exception, a large amount (i : 2000 1 : 1000) of 

in their leaves and in the corrical tUsue of their aerial toots. 
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In the hypocotyls of the well-known viviparous " embryos of Rhi- 
j^^pknra mucfonata the flavon content decreases as we pass from the super- 
ficial to the more deeply seated tissues. This is shown by the following 


agures : 

PI&voB Cootoit 

I^pidermto and superficial cortical layers. . II i : 2 000 

Cortical parenchyma IV ** i ; 5 000 

Central cyUiKler VI » : : 20 000 


There are many sp^es of palm trees which, thoi^h they possess thick 
leaves capable from their structure of resisting external agents, are never- 
theless supplied with large amounts of flavons. 


T.\131.E hi. - Decrease of flavons in plants kept in a Greenhouse. 


Gcuen and ipecVsi 
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* (+) 1 

V 

— 

trylhroxylutn Coca. . . . 


{•^) I 

— 

(-)t 

MufKifita tndiea .... 


u 

— 

I 

Sephelium hm^ana . . . 


IV 

— 

iv 

Htbtscus Hosa . . 


III 

— 

traces 


Even under the climatic conditions of Tokyo, the writers found a laige 
quantity of flavons in the palms Caryota urens, Livisionia sinensis and 
Mar^arttae, which only retpiire protection from the cold in win- 
ter: while those kept alwaj-s in the greenhouse, such as Raphis flabclliformis 
and Didymosprrma En^leri, contained scarcely any flavons 

This phenomenon occurs also in other trees (see Table III): the longer 
they are kept under glass, the more the flavon concentration decreases, for 
the function of these substances is rendered useless by the glass of the liot- 
house which absorbs most of the most dangerous solar rays. In the same 
way, plants with a very thick cuticle serving itself as a protection, only 
contain very small qimntity of flavons. This, occurs in the case of : Yucca 
?lonosa, i^ave Fourcroya gi^antea, Epiphylium franc at urn, Eu- 

phorbia Ttrucalli, se^^tal species of etc. It has frequently been 
stated that flavims can be «wily transformed into anthocyanins and vice^ 
Young buds, e^pedally m tropical regions, are often of a fine 
f«d-blue colour (anthocyanin), which aibseqnently, as the growth of the 
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v^etative ‘'ft™ ^ W“S ‘^at the latter aV 

rftJUces are di^rtpj 

X'rrrS'proce. aete— the „red„.al« . 

teaee of special external or internal coiulitions. 

3.8 - The Aetion 0. Non-mt^nou^^^^^ ’ 

in tr*.,. /«r « ' '^ ' ' ^lo,. ami eiinilibriinn of reserve snbstan- 

This stmly on i„‘„„K. cases rphle 

ces in trees 1ms lc.nl t. , ■,. 'I'he experiments were ctirned out 

theories and ..leas acanitenu ^ 

dnrins the penml Irom the • ; „( f, to d ilavs. Th 

the calculations ^ (..t's and iodi/.ed rinc chloride lot ,laal, 

reag«tsu.dw.re,^ ^ l-isCUKK divides trex.,nto,c, 

..Trees with fats" m ^vhjch, t-tds,^ i'' 

sr. ' /';«'.-i- . "’•• ■'''"’' '''■■ 

sp., PiVe.r sie and S.,hx „j a„i,.,,n 

..etif:::s"fr;::hta,;arswhm^ 

Certain authors h.td .drt.n y ...i-seiit work cmilirnis 'te 

nitrogenous reserve s„V,st.inco ex s . , ^ 

hvp, thesis. Certain trees with fa x ^ ,,3 , 

rriaV in winter, 'ose alKhe.r > f'.'V ™ ill, turn- -tru, 

tain fatty substance which, w n • > ,.^, I’riinns fii.fioi ais 

yellow nr yellow-brown. I h ‘’J’" 3,' ,,.ell as the typical ialt 

contain a large an.o.int .. his regenerates, this sul.shwwi 

trtnlformeri.arth- into fat ami partly into starch. 

RKI.ATIOS O. THE 

tl\e apl>earance and d:ssoUitiott two 

setKis bear testimony to ajx>nsdant j betu'e^n tfe 

in certain cases there exi^s a very comp^ed ^ 

fatty substances and the s^ardE a state ->. 

tute. The author capable of transformation, 

Ubrium in aU those reser^•e substances capaw 
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Starch 



Fatty Mbitaaces 

Variety Pl"* 


Baric 

Wood 

Bark 

Wood 

Date of obacrvHtiooJ • 

ruttnial' lateriml 
part part 

Medul- 

lary 

Rays 

Medulla 

Rsltrrnal Tnbetttal 
part part ’ 

Medul- 

lary 

Ray'S 

Medulla 

Pmni 









16 Much 

• 0 

0 

0 

0 

10 

9 

9 

9 

23 » 

• 0 

0 

0 

0 

10 

9 

9 

9 

30 * 

. 0 

2 

2 

4 

ij 

3 

5 

4 

5 April . 

6 

1 

3 

4 

2 

3 

4 

2 

12 * 

. 0 

1 

3 

— 

t 

3 

3 

4 

19 * 

5 

l 

1 

4 

5 

4 

4 

5 

27 * 

3 

3 

3 

1 

■\ 

2 

} 

5 

j >Ltv 

6 

0 

3 

0 

i 

2 

3 

3 

16 » 

, 6 

4 

2 

5 

5 

3 

4 

4 










16 March 

0 

0 


10 

7 

5 

0 

0 

22 » 

0 

0 

U 

10 

7 

5 

0 

0 

30 * 

0 

3 

a 

>i> 

h 

5 

0 

0 

5 April 

I 

I 

7 

10 

3 

3 

0 

0 

12 ’ 

0 

2 

2 

4 

2 

2 

0 

0 

19 * 

3 

I 

0 

0 

3 

2 

0 

2 

17 » 

1 

1 

4 

6 

0 

1 

0 

0 

5 ^lay 

4 

2 

1 

— 

2 

2 

0 

1 

11 • 

0 

0 

0 

0 

2 

] 

0 

0 


* The fiiniics Iron i to 10 nhow the relative iimiJiint the different substances. 

fatty suVistiinc.'S, starclt, ^Uicost*. t^tc. vvliot* Ir.tn.sfornKitioii wr>uid be re* 
Riilated by spx'ia! e:i/.ynr.s. Tfie variations iti l>ehavi(uu ami |>roj)ortion 
between these snlrstances would Ik* <Uk* to the fact that ceitain “^pccies 
contain tliis enzyme and others do not. 'file trees with staieh wcjuUI not 
contain the enzyme which causes it to be ehau’^ed to fatty matter. This 
my me may always disapt>ear when the environmental c<')u<iitions are 
modilie<l, Pritntm Pmtm which, in Centr;U Ihiropc and I>enmark is a 
tyniral slarch tree, passes, in Swcflen. to the inter mediate category*, in 
which partial dissolution of the starch takes place. 

Tr.\nsformation of Reserve SrusTAscKs AccOKtnxc, to the 

CU MATH, 

The convmencen^ of the drculatiou of the fat and the reap|Tearance 
the starch in spring art closely connected with the conrsc of the meteoro- 
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logical f acton. In 1913, the unexpected return of the fine weather witj, 
warm, sunny days caused a rapid renewal of these phenomena, whereas 
the cold and rain of April nth. to April 12th. caus^ the uewiy-forjngji 
starch to dissolve with a conscqent inaease in the fat content 
Picea). (See the appended table). If the results obtained by the authol 
are compared with those in Central Europe it will be seen clearly that th 
transformation into fatty matter during the winter becomes more complete 
as the altitude increases. Only the effect of climate can cause this phen®. 
menon. There are practically no data for the tropical regions, but it may 
be admitted that, in proportion as the equator is approached, so the staici 
tends to dissolve less and less till, in the hottest zones it ceases to dissolve 
at all. 

In addition to the action of climate, the phenomena of growth have 
a decided influence on the transformation processes, which are closely coa. 
nected with the automatic return and cycle of the periods of rest, whid, 
up to a certain point, are independent of the variations of climate. 


Biological R6le of thk Fatty Sobstanck in Winter. 

According to Fischer, the transformation of starch into fat scuts to 
protect the protoplasm against low temperatures. In trees of the same 
species the process of trahsformation becomes more and more complete as 
the north is gradually approached. Whereas, in winter, the wood of trees 
bears thermic depressions as great as — 30° C., a drop of — 8° to - vP 
suffices to cause congealment in summer. The greater resistance of 
trees during winter may be explained by the presence of fats. 

319 - The Effeets (A Hanginese and Iron on the Growth of Wheat - ToTm^^RAM. i 

and BeoCi A. J., in Plawf HVW, Vol. 19 , No. u. pp- 359*3 70( 2 

December 1916 . 

These experiments were carried out for the purpose of studying the an- 
tagonism between manganese and iron in the growth of wheat and the effect 
of manganese and ferric chlorides upon young wheat plants in water cul- 
tures: (iron-free Knop's solution with monopotassic phosphate), the 2 above 
mentioned salts being used at 2 concentrations. M/tOOO and M/ 100000 

After 3 weeks of growth, the plants were removed from the culture ves- 
sds, the approximate length of roots was then obtained by computing the 
average length of the 2 or 3 longest groups of roots. The tops and the roots 
were then separated, dried at about 98® C. and weighed. 

In the ist. series of experiments, the two chlorides were added, to- 
gethei> or separately, to the nutrient soltrtioiL The obtained an 

given in Table I and prove the following points : 

i) Jn the case of ike root sysim, mm^anons chloride, even in smalt quan- 
tities, is injurious and entirdy neutralises the positive effwts of the ferw 
chloride. The latter substance used alone seems to promote the length « 
the root (relative length loi) but when supj^ed jc^tly wkh manganous 
chloride the relative root length was only 77. 
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Table I. Results of th^ is#. Serm of Experiments 



CoaMl 

(Kiwp’n 

■ohtdoD) 

ftnoos 

moride 

{low 

fwroeot) 

Ferric 

diloride 

(low 

peroent) 

HnCl, 

Bad 

FeCl, 

Oow 

perceot) 

\ 

MaCIi j PcC4 
(high 1 (lii^ 
per cent) per cent) 

MiiCIi 

flad 

FeC4 

(hifb 

percent) 

ytOpi. 

iJsdute 

(CflOtwI-IOOj ... 

3)0 ag. 

»o 

490 mg. 

X40 

7 # 5 a»- 

1 

493 »g' 

i > 4 * 

i 

360 Big. 5*5 »»■ 

103 93 

J 05 “fr 
! 67 

i 

rf reds 

* 3 P 

>10 

1580 

330 

i?o : 155 

|i 43 

^jjfoliite wfight 

*H«bt (cootrd - lOo) . . . 

100 

V 

i >44 

: 100 

74 ; 59 

’ 63 

roots. 

198 sun. 

1731am. 

MO mm : 1)3 mm 

1830101. 631001. 

6010111, 

sjlfThniiia length 

jaektNe length (cootrd - loo) . . . 


*7 

■ 101 

77 

ya 3* 

3® 


Table II. ~ Resulis of 2 nd series of Experiments. 


i 

Cootn^ ’ 

s i 

z| i 

sir 

ifiq in 

iopi. 

lootote wd^t . . 

«rt Big. 

6311 Big. 

: 

453 ■«* 

647Sig. 36610*. 26010*. 

dative«d«hk(con* 

Uoi-too). . . . 

100 

101 

73 

10+ : 91 4* 

reds. 





Jiiolntc wdgbt . . : 


ari 

j 

1**3 

149 191 163 

Iflatm weight (coo* 



i 113 87 74 

tiol « loO] . ; . . 

; 100 

105 

84 

ri rcdi. 

hriiHiim length . . 

1 375 no. 

* a33BUn. 

tjiiam. 

1 36) aim 193 mm 131 mm 

idatire length (coo* 
trol • 100) . , . 

= too 

j .5 

\ 101 

1 g6 107 84 


195 


At higher concentrations, both salts haw a toxic effect. Attention is 
articularly called to the prevalence of the toxic effect of iron over manga- 
cse. 

2) In Ihe case of the amaJ portioia of the Matiis: small quantities of n^- 
^ous chloride iffltead of hiving a depressing effect, seem to stimulate 
be plant to more nipid development. The same ant^onism l»t\wn the 
chlorides which was observed in the case of the roots was noticeab e. 

M series of experiment* was made for the purpose of determining wh^r 
pe toxicity of ferric chloride was due to the acidity known to reult tom 
pdrolysis of this salt In order to maintain neutrality, soehum bn^bon- 
|te (in solution* of N/333 and N/33 333 ) added, either with , or without. 
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the 2 chlorides. As is shown by Table 11, manRanous chloride in the i,resence 
of bicarbonate of sodium, even in small quantities, is m)unous both to the 

roots and the Rteen portions of the plant. 

At hi-'h concentrations, sodium bi-carbonate exercises a ilistinctly 

toxic effect, while ferric chloride, contrary to what was first 

series of experiments, stimulated the Rrowth of the tops of the plants, this 
was evidently due to the alkalinity of the nutrient solution, 

jn, - The Suppression ol Chamcteis on Crossing. i«rrm< * «., in J.mna, „• 

Vol s. No. Cambriil^c. July I'lih- 

The well known Rivet wheat (7'ri'imm lunuium) belonRS to tlie 
chaffed N-arieties ; Rrevness. up to the present, is|^ invariably 
irt?the presence of silky hairs 011 the Bhimes, so that all Rtey whe,itsa,e 

" '"ThelStef ctosscsl IriUnm lur^hUm with r.fohnk nm (Polish ivheaf, 
a varetv distiiiRuished by the enoriiioiis length o its white slighih hm 
glunies'which are some three times as long as those of aiih other ivheat 
The hvbrids of the first (F,) generation have a pale pey chaff. Is.ilH.lm, 
wlfite'is probablv the most aeeiirate descnpimi of the colour. It is no, 
uX that of Polish wheat, but a faint grey tinge ,s present, iniirh nr 
L IS a tinge of blue in many white-nowered varieties of g anipannhi 
derived from bine species. The grey colour wlncli in crosses w„h red- 
Sed wheats iisuallv is domiiiai.t, here on the contrary prrrve. rece^iw 
In The ’lid Inbri,! generation (I'V there were imiiMdiials with fc 
in me _ of plants with inU-rint ible 

sliort or lonK dumes ot the parents and a >enLt> oi piaut 

dinnc length The short and the intertnerUate -Uunes \M're all nuiTt.il} 
S wh i t the loiig-glumed forms were praertcallv glabrom f.vd 
Taffed) but all were absolutely white (like V- .de/mmmm) and umaiiiw 

"“’’’’ThTTriter sivggerts that the suppression of i* 

may lie connected with the frespipt ‘JeV 

characters not sfiown t.y either ol the parents, J'’ ‘ 

of wheat cros.se<l together ^'“1"!-’"^’^ ■ , .--i Tlie liigW 

the commonest cases the ratio ot ter 0 w 1 - s . In this case 

freuuencv witli which white can occur in crosses is one 1 11 tb. ^ 

St speak of the suppression ot the red once in tb times m the l,,8e 

suggests that tlie apiiearaiice _^'’macters u .le 

to there being ujrio»s re<Tpio<Uiciiig factors . C i ^ • i,. |y 

In the caT of 2 factors, the parents jnee 

Cc and C,; the l.Jrids 0 , 5st_^ne^. 

So?(i «lne“W m^ the folfowtng table. 
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Comfitnlion of hyi^ril^of 2nd. ^cneratum {h\) in the case of i factors. 




Mate 


Oamhs 




d 

CCi 

('c^ 

(Ac 



9- 







CCi 


CCjt'Ci 

CCiCq 

((i(ic 

(Y'icc, 

< 






i£ 







•k' 

Cc^ 


CciCCi 

CciCfj 

CciC.c 

bcice, 


Cic 


ficCCT 

Cicf'c, 

CicCiC 

t v«, 

1 

cc, 


WiCC'i 

fcp if 

cc^CiC 

CCiCC, 

= 




hyhtiil^. 




The combination of CC| \sith cc, will thus oc‘cur only once in i6 time?, 
lii as (uily i factor C is required to ] produce red, tlu re can be but i com- 
etely wliite hybrid in the i^eueratioiv Wy assumin» the existence of 3 
<l-pro(lucini^ factor*, a ratio of one wliite to b,) red in tlie 1',^ i^eiieration 
in be acc<)unte<l for. 

The ratio as i 3 has recently Ikxii found in a cros^ Ijetw’een " vStjuare- 
jad’s Master ” and a red Cliines<‘ wheat whicli is at ]jresent un- 
entihed Tlic same cros> and ariotlier betwueu Sfjnarehead’s Master ’ 
id a wliite Chinese wheat have mven bearded jdant'' in the ratio 1:3 in 
le Ib 'generation, thoie^h both | parent are l>eardle''S, 

It is jiossilde that tlv-se ca-'cs represent teim* in a s<Ties l>eginniu^ 
ith tile tidal siqqiresdon of a ilmninant cliareutcr. tiien its suppression 
lice in 1 1ime'> once in ib - once in and so on. 

21 Sunflower Selection at tire District Agriculturai Station of Saratov, Russia. — 

< VK'ijKini. li. iSoL^OKov, \a,a,iiis ^ iiUtsmuo'.f A II. C 

; Kiirci.ihji'ia :A’< .'V.-i' >>/ /< j.' I .’ff. h/' n? i .S .o< P S. Kosso- 

VITCH .V -l NVII, n. 1 , PP .’-s .-v*. i !'■ 

The ai’th'U quotes the results of ^unduwer svlection ii) jiubli'^besl by 
M. Platcukk llltnaein* E. M.) and A. I. Stei>oi:t (Cref.yTi. A. II.) in 
e 5-h. Volume of the Works oi the S^eciton 0; the District AzrUukurd 
•Am oi Saratov. 

Hie ex]xriinents were carrkxi out during the year 191.2-1913 anc 
IM. There are tliree well defined groups of cultivate<l sunflower : — 1) A 
^'Up with .seetls iise<l as food : /) A grou]i ustxi for the extraction oi oil ; 

1 Tdw.ir.lii 1 s If. smitUrtver wn<< only kisnvn in Russli h? mi (jrn;ont’ntia pLuil, li w.is Ihen 
‘Uv.dci} in (h.' pruvinoe f*[ Seiruov lor It? smi*. enten as .i Udic.K'v \ few years LUor the 
isitti PoK.^ktwv, of the iirovlue^ of Vftr^mei, a{tet«pt<s! to exlr^sct "it fnun the seeds. This 
1 «;is foiinij to have an excellent tuste wb from Ihnt time, the aitti v.uu'ti of the plant began 



3) latSnnediftTy to these two, The that 

studied because it is the most practical iiijiftttafice for the district 
The selection work was carried out in two way« ; on one hand attenjpjj 
were made to separate out the varieties on the basis of the external 
phological characteristics, and on the other to create new species capable 
of resisting disease and pests, especially Orobanche cumana. The first me- 
thod failed because it was not found possible to isolate species with a well, 
defined individuality. The varieties of sunflower now cultivated are almost 


to »pf«ad. In 1846, In the neighbourhood of Saratov', 124 acres were sown with ij 

1852, 2420 acres and, in 1853, 3384 acres. In 191 3 in the whole limiAre the area umkr ^ 
•iBotmted to 2,2 27,794 acres. The appended table litvcs details tor the production Iti that ytai. 


Cultivation of Sunflower 

in RU*iSIA IN 

i 9 t 3 - 


Dlsttkts tad frorioccs 

Area 

ta«e*) 

Total 

Prodoctlon 

(Cirtl.} 

Yidi 

ptriot 

la«», 

Komsk 

46.879 

365 . 0'>5 

ro 

Tambov 

125,028 

860,951 

6 . 9 } 

Vofoneje 

606,809 

5^67,871 

6.JI 

Saratov 

407,079 

2,^4,609 

cyi 

Pesum 

7.174 

5 . 37 f 

M'- 

Kherson 

2o,</j8 

178.59) 

.'60 

Tautide. . . 

3 . 2)7 

20,496 

t..:5 

lekaterinoslav 

I 9.<>45 

169,826 


Wstrict ot the Don 

80,108 

347.773 

6:1 

Kharkov 

91.744 

643.677 

roi 

Pdtavfl 

12.911 

121,045 


Tcrfat tor Kuv'ia in EMft>pc ■ 

1,130,052 

8.027.305 

6 ;'} 

SOUTBERN CaUCAS. 




District ot Kouhan 

737,603 

4.352.756 


Stavropol 

20.807 

91,339 

0 0. 

ToUU for Stiihttn Caurnw . . . 

758.410 

4 . 145.‘»<»5 

V 5 ! 

Russia in Asia. 




District of the Amour 

1,604 

i:,ut 


^strict of Turgjusk 

20,8:6 

46.534 

: 1} 

IHstiict of Semipalatiiisk 

3,608 

12,850 

3 ' 5 ? 

District of Semirietebensk 

14.045 

42,720 


Total jot Russia m ► 

60,083 

134 . 2)5 

3 51 

Tcdal for the. Russian Emptfe > - • 

2 , 328,545 

13,507,5)3 

6 .C '5 


In i9i3tlietotal area m w^hkh sunflower was cultivated In the whule of (be l 
increased by about 6 *14 as compared with the previous year. The yiekl per acre 
4,53 cwl. 

Cf : — ' 1) Encychpidu ccmp^flt ruise, Vol. VII, p. 394. retrognid, too:. A I I* 

vwsjt, editor — 2) Dibectios ofettnALE nu L’fljinAiasATioKAOiuinKatDEt.‘AGWC('i^ 
JUcueil de donnees ^\stigvei rt i\$t rtHduiltie tn Rttfsu d <b*»» 

fwyj Ufongm, Year VUl, pp. 126-128 Pct&ograd. 1015. * 
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vbrids. and ei^iicr to natural or artificial .selection. Accord- 

;o the results obtained % the section, the various sfjecies of sunflower 
(jt show any marked difieft'nce one from the other in their external 
acteiistics during the whole of their vegetative jK-riod. Biometric 
cotubined with a comparison of their different characteristics, did 
lead to the establishment of any distinct tj'pes. It was not even 
d possible to establish of sunflower according to the ^ize and 
« of the achenes. 

tt was decided, therefore, not to make any attempt at present at a 
ra! classification of the sunflower but to make a study of one group of 
acteri'^tics of the achene - the colouration. All cultivated sunfiow- 
Jiav 1)0 reduced to a few fundamental types, more or Ies‘^ resistant as 
r<ls the la reditar)- tyjje of the acliene, by the ])resence or absence of the 
lUtd laver and the colouration of the bands. It was found possible to 
yish a certain correlation U-twmi the colouration of the achene and 
sire and shape of the leaves of the plant. Nevertheless the vegeta- 
[, liases of all the types, from budding to complete maturity, were 
jst imifonu, there did not even appear to Ix^ any relation with regard 
he tvpe of aeheue, the length of the stalk, the diameter of the disc, etc. 
only clear distinction appeart*il to l>t' in the dcstness of planting, 
Dh. tiioiigli the same for eachtvjx at thelx-ginniiigof vegetation, dimin- 
jl greatly by han^est time in some varieties, Tlii.s shows that the 
[dus types studied have a different resistance to unfavourable condi- 
js and to disease. 

[It was found that ty’jx's of sunflower divided according to the colon r- 
h of the achene show-ed a vaiA'ing susceptibility to Homoefiotm ticfni- 
^and/V(TJ»ua HeOatt^hi. From the beginning of the eN|)<'rinients it 
noted that samples of the “ Gelenka" and " amen’eanka ” varieties 
r«l less from Orobimchr fitmanti, the greatest enemy of the sunflower, 
in the following years sjjecial attention w as paid to clioo.siiig and fi\ing 
ties which would pof^sess a hereelitary resistance to 0, amana. It 
observeiS tliat the oil tyj>es rf sunflower sc-parated by llie colouration 
]f acheiies, are distinguished Ixtwei'n theujselves b)’ their different 
:i of resistance to 0. riomjHo and it was eventually found jxrssible to 
jlish strains rvliich were not attackul at nil b) 0, cuffoiKa. 


Strawberry Selection Id the United States. -- Uajojdw, gi:or<.k sr . io / h* jwfnui 

^Hiiehty, VmI VU, N'o, 15, j)]'. t»c WoshiojjU’n. 1* C UtsvriUr i(n(> 

Itf kite venrs, tliauks to the efforts of two exipeits. Ci.oui) and HruAcn, 
tion ha.s greatly contributof! to the improvement of the strawberry in 
States of Kentucky, W’est \'irginia, Maryland and Ikd.iware. Two 

i arieties " Payday " smU '* Perfecto will be iutro<iuced at an early 

Payday " is the result of a cross between " Klondike ” and a seedling 
cteris(‘d by an Almost complete absence of stamens. It is certainly 
^tter of the two new varieties, and is suyKirior to "Klondike” in the 
:y and colour of its fruit, its pfixluctivity. Nigoraus growth and the 
’r interval Ix-tween the blossoming lime and the riixning of the fruit. 






As soon as the petals begin to drop, the flowas .stems curve (jo,, 
wards, in sitch a manner that the fruits are protected by the fojj, 
from frost, cold winds and rain. Another good quality possessed by i 
“ Payday variety is acidity which, without altering its fla\ (jur, aDo, 
of its bearing packing and transport l^etter. 

Up to the present, Mr CtouD has obtained the following- vaijt 
by crossing : 


Vaiietiw. rJirentage. 

doud Crescent X Wilson. 

Big Bob Combcrbmd Triumph X N>iininR 

I,ulu Crescent X Xeumnu. 

Plcherptoof Lulu X lioiitmui.. 

Klondike ISckerprocrf X HofTnran 

1‘ayday Unnamed sadling X KlondiW, 

Perfecto Unnamed seedling X Klouriikt 


The metho<l adopted by another strawbenrj^ breeder. M: Hi-ba 
is interesting. He grows in a separate plot 4 plants of each pi^ 
variety which he wishes to use. WTien a cross is to be made, a y 
from a plant having perfect bloom and ripe pollen is placed in an inv«r 
position on one of the flowers of the ]nstUlate plant. The operation ibn 
be effected early in the morning and it succeeds well. Seed bm! 
resulting l)erries is collected and kept for i year. During this time, t 
weaker seeds are killerl. The seed is soake*! in water for 3 days and tj 
planted about the middle of May in sterilised soil composed of half sand: 
half well iotted stable manure. When the plants have 3 or 4 leaves, tb 
with undesirable characters are discarded. Conelation of characters mai 
it possible to discard most of the undesirable ones at this time. ^ 
the fruit is rii)e, Mr. Hubach selects thy best plant; if it lacks somei 
portant character, he crosses it on one of the pistillate varieties »ii 
will supply the missing quality. Following this plan, he has secure 
variety, the “ Famous ", which possesses the desirable charactets 
" Klondike ", but is better in some resjvects. It ripens 2 ead 
than the Klondike, and is slightly earlier than the Excelsior. As an 
the " Famous " variety' bears one berry to each stem, the fruit is 
than that produced by " Klondike " and U very imifonu tbrragli 
the season. If it proves generally as productive, firm, and free it 
disease as it has shown itself on Mr. ttu bach’s estate, it should ^ 
valuable addition to the list of varieties for the ssouth, 

By means of suitable crossing, Mr. Hubach is tryii^to producer- 
riety as late as the " Aroma ", hut with the dearaWe characten^ticMR 
“ Klondike , 

In addition to Messrs. CtouD and Hubach other S<mthemer5 
contributed to the development of the strawber^' industry, 
ago there were practically no strawberries exported from the sou 
1914. the shipments of fresh strawberries in the United Stalest^ 
14 553 caiWads. Of these, S 369 carloads came from the souther" 
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lid largely from section* to which the strawberry is not native. Of the 
otal acreage planted^ with Strawberries in the south the " Klondike variety 
copies 79 %, the "^^oma " 8 % the “ Missionary ” 7 %, the “ Gaudy " 
the h»xcelsior 2 %, the ^ Thompson r %. On the remaining 
0/^, are grown the folIoi«niig varieties: Hathaway, "'St I/)uis'’, ‘‘ 2 dit- 
bel", ‘Jamestown", Dixie", "Ogark", "Neuman” “Nick Ohmer " 

' Market ", Eureka " " MelUe ", " Champ Clark ”, " Bubach ”, 

Hefflin ”, " three W ", and " Corneille The data given in the table 
f the article show that practically all the varieties grown in the South 
iriginated there. Certain of these varieties are also grown extensively else- 
fhere,thus ” Klondike” is the leading type in California and Illinois. The 
ireeders of the South say that the ideal strawbeny' of the future should 
assess the followng qualities : i) the plant should be as disease resistant 
is the ” Aroma 2) it should make runners as freely as the ” Klondike ” 
|t“ Aroma " ; 3) it should be, at least, as productive as the most productive 
[ariety in each section : 4) it should ha\^e a perfect flower ; 5) the bios- 
binsiould be as well protected from frost as those of the ” Missionary”; 
I) the berries should be as uniform in size throughout the season as the 
of the " Aroma ” and " Chesapeake ” ; 7) the berr>’ should be as 
^form in shape as the "Chesapeake” in sections to which it is best 
Idapted ; 8) the berry should be as firm as the ” Klondike ” ; 9) the 
|enies should be as easy to pick as the " Klondike " have as red a flesh 
js the fruit of the latter variety and be at least as large. These are the 
teneral characters aimed at, but they can be motlifietl to meet local 
^ands. Thus in some districts, the growers must have a very early 
ariety which can be gathered in good time, so as not to interfere with 
Iter agricultural work. Canners prefer varieties with fruit of a deep red 
blour, which is easily removed from the stem and retains its shape after 
looking. 

The work of selection, if carried ont scientifically and methodically, 
fill gradually make it possible to obtain the type of strawberry best 
dapted to the climatic conditions and commercial requirements of the 
ifferent districts. 


n - PyroaiMf% Hybrid Between Petr and Quince — trabct, , in Uc journal o! 

I Heredity, Vol. VII, NTo. 9, pp. 4i6^*4i9, Fig i,, Washington I). C. StT^lcnUn'r iqi6 
[ Vhitch, of London, succeeded in obtaining a hydrid between 

r)rn5 (pear) and Cythnia (quince). This creation, wliich he called Py- 
was a very ornamental plant, but it rij>ened no fruit in Kugland. in 
fder to correct this defect, the writer carried out his exi'keriments in a warm- 
F climate, that of i^g^eiia. He grafted the Pyronia scions on a Moroc- 
p pear {Pyrus ^karbiana Trabut ) and in Xovember of the same year, 
[ 9 ^ 3 }. they were 2 metres long and as latge as a thumb at their base. 
P 1914. the first fruits appeared, and in the spring of iqig, the plants 
^wered abundantly and set a large quantity of fmit. The writer gave 
bthis variety the nan^ of X Cydonin Veilchii var. John Sedeu. 

It may be described aa follows : 
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Leaves light gteen, with a vernation interracdiate between the tQD(jn 
plicate vernation of Cydoniu and the involute vernation of Pynis, for 
one ade of the leaf blade is inroUed as in the pear, the other side, instead 
of being iarolled syiumetrically. encircles the first completely, 

The 'jlmers are produced in clusters of 3 at the end of the branchlets* 
with few exceptions , each flower produces a fruit. A second perjJ 
of flowering occurs after the first, the flowers are solitary and 
at the end of the branchlets. they also produce fruits, and at the bcgifuujJ 
of autumn there is a third j>erioil of fiowering but the fruits fornicj) doimt 
ripen. 

The fruUs ripen in (ktober and November; during the early itanenl 
their dcvelopnieut, the 2 rows of ovules are to be clearly seen in eaciilo. 
cule, but later, they disapiH*itf. The form of tlic fruit is charaettristic 
cylindrical, slightly longer than broad with a short peduncle and iJcrsisleat 
calj'x lobes. The flesh is sweet, granular, firm, juicy, slightly acidulom 
with with an agreeable quiucedike jn^rfunie. 

ElTCH places this hybrid in a new genus Pryoniu. This new gents 
created by hybridisation may be niaintained without inconvenicnee, it 
least by horticulturists , if not by iKrtanists who follow a cckIc d 
nomenclature. 

From the fruit -grower '.s jvnnt of ucw, Pyronia is most sati>taa(m; 
and if it were still further improved and cultivated, it would give excel- 
lent results througout the Mediterranean region. 

:\24 - Variations ol a Sexual Hybrid of the Vine obtained by Grafting it on One ol is 

Parents — Uaco 1‘ , in .iV, .Swwfis Jt i,, 

Vul. i6j. No. Jj, UP 7i:'7u Dec i, ooft 

About 10 years ago Lvtii'N lV\\ii:i, in his studies on the gTaltini^i 
herbaceens plants (r) drew attention to the mollifications pnxiucedby wm- 
biosis in the stock and senon. In paiticular be showed that by [icrtoinui^ 
grafts on suitable stocks it was sometimes possil>le to bring alxnit a cli^iGa* 
tion of parental character> to change the aspect of the chaTacter•!w>^alC 
by strengthening or weakening eintain sini-cific properties and even tocau* 
the a]>pearance of new characters. 

By applying this theory A. Jtkik (2) and F. CASTEi.fd) improved tiicir 
sexual hybriils ajid obtained, by grafting, hybrivls which have madv’fcsi 
mark in vine cultivation. 


(1) f.eciEN Daniel: “ viirwUon ilitt-s la lU't'flt' el Thtrctlik dcs catiuicr*> • 

in Annalfs des 5ooKt’5 naturtiU^, IhHantquf, }S<jS- " VargUinns dt*' rntts dc 
I’influetjct dn RrrflaKt'' in ( Hindu! dr !' [ciuiimti Jn V‘»t iV’ V 

J f/w, 

(2) A. JtTUE: "Sur un raji de dtlermlnUim jw'xitel prfKltiit fwr !c jtredi'K*' ® 

Cowp i?s R:nl 4 s d’ dfi Sninta, Vnl, 133, p. 445; ni«)i ■ *' t'n 

vamtion df la vi^nc a la suite d’un greftaRe mixte, ’ fhtd, p. 1246 J 

^3) P. Ca-SWe: '* I)c iBrnetioralion dcs prcj*,liK*leurs directs j«r l» grrITc (r'‘« 'O 
Tonl^u, 
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^ter the deaths of JuRiS and Castel the author (i) attempted to improve 
the same method the sexual hybrids of the v i:ie which he had created, and 
^tained sexual-asexual hybrids much sni^rior to the original plants. In 
^6 he observed a remarkable transformation of his hybrid 11-16, iuvoiving 
langes in the mosaic and the appearance in the scion of latent character- 
tics derived from the stock and one of its maternal ancestors. The hybrid 
[-16 is descended from a cross made in 1907 between 24-23 Baco (Folle 
[aiiche X parent and 4-13 Baco (Sauvignon x 4401 

oUDEK^I as female parent. In this hybrid the paternal characteristics 
predominant. In size, appearance and form, the leaf resembles that 
24-23. the lengtli of the tvetioU* varies from i U to 3 inches and is red 
colour : the lamina is Americ^iJi in appearance, without any well defined 
ci^ions; it is smooth, with slightly hairy ribs, 4 to 4 V4 inches long 
id 5’'* inches wide at the most. Tlu* petiolary sinus is obtuse, and the 
visions nf the leaves only slightly incised. The clusters are loose, small, 
ith a limited number of black grapes, w'ith hard, rather “ foxy " flesh. As 
rule they contain only one seed which is fairly large, with a short, full tip 
'the American type. 

In i<)i- the author grafted 1 J - on to one (d it.s parents, 4401 CocijERC 
Jliass<.*las rose ■' Rnpestris). with incised leaves and rather blunt teeth, 
tethc Chassclas, which is remarkable for the length of its red-brown pe- 
h]e (3 indies). Xo grafted plants jireserved the characteristics of the parent 
L'k. and one of them wa.s compK tely clianged. The petioles of its leaves 
Ltheiied, a^ in Ctiasselas, and reached a length of from 2 *|^ to 4 inches ; 
t lamina changed in shajH^ and attained a length of from 3 to 4 inches, 
[acquired the incisi<ms of a Viti'i rinifcr i whilst still preser\nng the smooth- 
ssot American vines, its petiolary sinus narrow’ed as in the parent French 
pes. The length of the inter- nodes of the stalk remained smaller ; the 
lour and striation als<r change*!. The cluster became wider and twice as 
HR ; the graiH'S. numerous and close, as in the case of the ancestor Sauvignon 
came bigger, more tender, more juic\- and lost the foxy taste. The ana- 
[uical structure also sliowed an accentuation of the char act eridics of the 
each vine. Briefly, the vegetative .and re]»roductive rjngans had been in- 
fcticc-l simultaneously by 4401, a st<Kk which had a^wntuated the au- 
stral characteristics common K>!h to the and to itself, ami, in the 

R .graft hybrid, had brought them from the latent state to the dominant 
ite. Xnmlier 4401 had reproduced in the scion ri-it> (jualities much su- 
tiorior the prerinction and value of grapes ((pialities derived fromChasse- 
m\ Sativigm.n) without iletracting from its resis-tance or vigour ((pialities 
rived from Ripiirin and Rupestr^s:). 

This example confirms the rc'sultsobtainei.l by Danikl J trie and Castel, 
1 shows ouce more that grafting is. in some cases, a very ]x>wcrful agent 
(■^nation, ca]>able, in the case of sexual hybrids of changing the latency 

o) !• *' Sur (ki ViirwlU>«* dc vijjnw gidlces”. in Rt'ndus I AcotUmif 

SocHc. s. Vol. j j.S, p ii|09 ~ " B<>«l«ragc e*.»in]*ir(* tie \*igijcft grciTccsct de vignes 
Rlicsik pic<l, ” Ibid,, Vol. 136, p. ii<)7 — etc. 1113 
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or domiflanee of characters common to the ancestors of the sdon and the 
stock. In the new grouping of the character-mosaic which results from the 
influence of a sexual hybrid by grafting it on one of its parents, tliere tn^y 
be an improvement without deterioration from an utilitarian point of view 
as in the case of the graft -hybrid I l-ib obtained by the author. On the othej 
hand, inverse results may be obtained. The importance of the clwke i 
subjects cannot, therefore, be too much emphasi^, when it is desired i 
improve a sexual hybrid of the vine by grafting, and thus separate antag 
nistic elements. 


325 ~ Varieties ol Hungarten Wheat Selected to Inereaie &e NsUonat Produetlon d 

Gkasneh Ehile, in year a6, N’o. 41, pp. 1439-1460, Bndapwt, OcWber 7, jgj 

The numerous experiments canied out in the various districts of Hm 
gafy show that Hungarian wheat selected by Mr. Sz^cs at Arpidhaloi 
since 1905 surpassed all other native improved varieties, not onlyinitsyiel 
but als4 in its resistance to rust and in its sturdy straw. In order to assure 
good harvest and to increase national production attenipts have been mad 
during the last two years to replace local native wheat by the more product 
ive Arpddhalom variety, not only on large estates, but on property belong 
ing to small landowners. According to the author, an area of over 85285 
acres would be sown in the autumn of 1916 with the best type of Arpac 
halom. This area would be the property of small landowners, whose loi 
production usually diminishes the average yield of the country. This re 
presents a great step foward, especially considering the fact that V4 of tli 
land under wheat belongs to ver>^ conservative small fanners, who, exccp 
in some districts, have not yet effected this substitution. Moreover, it i 
only by increasing the production on this land that the maximum yield io 
the whole country may be assured. 

It was with this end in view that, in the autumn of 1915 
head of the Royal Agricultural Survey oi Mosony distributed 28.5 load 
of Arpidhalom seed among 395 small landowners in 25 districts. Before dii 
tributing the seed popular lectures were held on the productive value oftli 
wheat in quest ion and on the proper method of activation of selected whea 
The landowners were also invited to carry out comparative experiaeat 
with local native seeds and to collect the results obtained. Only 72 report 
have so far been sent to the Survey OfiSce, but their recognitiou of tb 
good qualities of the best type of ArpAdhalom seed is unanimous, Tli 
yields in main were as follows. 

Ykid bi cwtt 

DHtrict P« •«« 


1 

1 

2 
9 

19 

19 

19 

2 


6*4- 8V. 
9V| 

9V,-11 

II -laVt 

12 ‘4 -13% 

l6Vt~17V4 


( 1 ) Ob tw» fol^ tec - B. 1913, Kb*. 355 Mid 1333 B, 1914- 1 ** 
1915, N. 166. 
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mers who, in one district, harvested 7 to 8 % cwts per acre, ob- 
others 14 cwt per acre, which shows that smalle. yields must be 
to unfavourable climatic conditions. Tho«? who carried out 
rive experiments obtained an average increase of 3 cwts per acre 
r of the selected wheat ; under favourable conditions there were 
s of from 3 to 9 cwts per acre. These data have a still greater 
it is considered that they only rejucsent a part of the land where 
has often been carried out by farm labourers. 

It is hoped that within a short time all the ground under wheat in the 
V district will be sown with Ar|>ddhaloni seed. In 1915, with the 28.5 
^of seed refened to above, more than 4 166 acres were sown, whose 
\a may be estimated at about 24 tons. If. from this total, the amount 
L for other purposes is deducted, the ground .sown in 1916 may be esti- 
^ed at 41 688 acres and would be capable of yielding a sun>lus of 35 to 

^T^here is no reason why the small landowners of other districts in the 
ntr\' should not obtain a similar increase, and the author appeals to the 
horities to assist the small farmers to improve their wheat hai^'est in 
manner described above. 

- Maultota Wheat In Italy and Prance — sicnoriki >r., in n CoUivatorc, Year 63, 

No. 2. PP S 4 * 59 - Monfcrwtu, 

The term " Manitoba " wheat includes all the t^Tics of wheat from 
X district. As a rule, amongst wheats from the same district one w’ell- 
rked variety predominates, thus, amongst the different varieties of " Man- 
ba " wheat introduced into Italy and Frana-, one in particular stands 
t. This wheat gives slender, tapering ears, which are only slightly 
irded with |)ointed glumes of a pinkish colou»^. 'I he characteristics of this 
eat are identical with those of Red file, which is much used in the north 
the United States and in Cana<la. For this reason \ 11.MORIN proposed 
call this variety fife rouge instead of giving it the vague name of “ Mani* 
ba Red fife is the mo'it widely used and lM?st known of the spring 
beats, esi^ecially in Southern America, on account of the fa^'ou^abie cliniat- 
t and soil conditions, llefore advising tlie use of Manitoba wheat for 
(ring crops in Europe it will, therefore. l>e nectssaiy to select, cross and 
bdy it. Below is a summary^ of the results obtained liitherto in Italy and 
ranee. 

' Italy, - Stevano, who has exjjcriinenteil with more than twenty 
lieties of wheat from Winnipeg, the capital of Manitoba, claims to have 
ind good types, with small, light, plump grain of mt*diuin strength, 
me of which may be reconnuended. .\s a rule ‘‘ Manitoba wheats rip- 
at the end June or the beginning of July. They give a fairly profi- 
ble yield, with straw of medium height, stronger than that of “ Cologna 
In the province of Ckserte, Campeix carried out an e3q>enment which 
ive good results, and he advises the use of “ Manitoba in the south w 
aiy, especially when it 1^ not been possible to sow the local variety in good 
k. Finally,* VoLANTl states tliat, a few years ago, a farmer of Frugarolo 
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(province of Alexandria) obtained a very fine and very abundant sprit 
cron of ” Manitoba ” wheat, freely manured. 

France ; - Schwbaux has set on foot an enquiry amonpt the fa„j„ 
who in lOlb, cultivated “ Manitoba ” which had been supplied hy the («, 
emment. Although the crops were very varied the ears king 
r™, bearded or beardless, the opinion of French farmers was, „„ a wh* 
favourable. It must not be forgotten that : 

rl Manitoba gives good results and a harvest which may exc«i: 
ewt per acre even if sowing is late and the local varied cannot he , 
^fuUv cultivated. Sowing must be abtint ant in order to cou„te, 
rtflLted stooUng of the plant. There should be an average ol , „ 

“ Manitoba " is strongly resistant to scorching wl.ieli does 

much d.image to March wheat, and is also resistant to nest. 

1 ) “ Manitoba " is strong, very early, and resists se-a-wn,ds 
4 ) It should not k sown in clay or naturally moist soils 

gives bad resuhs.^^^ mamued, a, a |to 

which Iv'elops ratiidly always mvds a fertiliser ; a large yield inavti, 
be obtained. 

„7 - Apicultural Procedures lor increasiu* the PtoducUon of OTeal i.i v«es 

TlSTimd^Kitrin the neighkmrhwd of Bonleanx, the inltoe 
nerirnent^ in the produetioii of wheat by Demtchinsky s inetho , ito 
to say bv earlv thin mowing, eontimud earthing iq) and the transplar .ib 
of tk kst plants. He enlt.vateri varieties : - Hy .rule 
Vilnmrin - Rouge de Bordeaux - Bon Fermier - karded Ku i, I 
Lnd that all the wheats grew well nn-ler the -nddions de enh. ah 
and nTo<litced an extraordinary nnndx^r of earv R(M llnnUan. ^ ^ 

varieties which st(H.ls least, profiuce^f!. on U s<‘uare metres. 17 ; ]>laiiK .u 
varieties ' ^ ‘ i (^7 stems eorrt^pondin^ 

(Uiced by b lar^e plants, 

rUerTw volrin tr. ot 

1 with eerea-s at the Judith l.^^^ 

station. Moctasin, Montamm United States, have been conducted dirt 

eiifbt years, i<)o8 to 19 ^ 5 < inclusive- , . ^ . .titri] * 

^ The ludith Basin substation is located m the west-u - 
Fergus County, in central Montana. The altitude d 3“ 

^e yields obtained at Moccasin are not repreaentatoe 
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land area, but the comparative results oUained are believed to be appli- 
cable in general to all the dry-tarnung area of Montana. 

The annual average predpitation at Moccasin for 18 years, iSq 8 to 
1915, inclusive, is r6,66 inches, The average seasonal rainfall (April to 
July, inclusive) for the same years is 9,41 inches. 

'The soil at Moccasin on which cereal varieties have been tested is a 
dark clay loam of limestone origin. 

On the average, satisfactory yields are obtained from winter and sprinv 
wheat, spring oats, barley, and flax. 

The best winter wheats are the Kharkof and Turkey. These iKdong 
to the Crimean group of hard winter wheats. 

Tlie best rate to sow winter wheat is 3 i>ecks per acre, The best 
date to sow is from August 10 to Sej>ttml.»er lo. 

Ihe liighest yields of sjjring wheats have hieen obtained from varieties 
of durum wheat. Of these, the Velissier has l.)een the Ix-st. Of the com- 
mon spring wheats the best variety to grow aj)|>oars to be the Marquis. 

Spring wheats are seedefl at the rate of 4 j>teks per acre. 

The best results are obtained from sowing all sjiring wheat, oats and 
liarley as early in the spring as s^^i\ and climatic conditions will ]>ermit. 

The highest average >Hel<l of oats was nbtainetl from the SixtN'-Day 
variety. This variety averaged about ib bushels per acre more than lat- 
er maturing varieties. 

Tlie best rate of seeding for the small-kernelleil ear!>- varieties of oats, 
>ucli as the Sixty-Day. is aljout \ [x-cks ]hrr acre. 

The White Smyrna barley, a 2 rowed Ix^arded hulled variety, ha.sgi^- 
in the liighest average yield. 


The hulled varieties of barley are seeded at tlie rate of 5 pecks and the 
naked varieties at the rate of 4 jx'cks j>er acre. 

The highest yield of flax in a 5 year test was obtained from the 
Russian variety. 

It is probable that the ixfst results will be obtained if flax is sowm early, 
A'tweeii April 15 and May i. The !>e^t rate set-ins to lx from 20 to 2^^ 
iH)Uuds per acre. 

In ])ounds |h;r acre, the as eragc yield of tlie While Siiiyrna barlev is 
Renter than that of the be‘^t variety of any of tlie other cereal crop<. Tlie 
iCliarkof winter wheat is sccx)ud in yield, followed by the Sixty-Day oats, 
he Xepal nake<l barley, the Pelissier spring wheat and the Russian flax. 

In the value per acre based on the farm jirice on December i of cacli 
•tar, the Kharkof winter wheat leads, followed b\ the White Sm^Tiia 
larley, the Russian flax, the Sixty- Day oats, the Pelissier durum spring 
meat, and the Nepal naked barley. 

hmnier and sjielt do not give as good yields as barley and oats, 
l^riso millet has been tried, but is not a promising crop. 

Kaiiy varieties of brown kaoliang and broom e'en! have been tested, 
do not mature seed. 

Taf)le I gives the average dates (rf seeding, heading and maturity, days 
foni seeding to maturity, height, yield of grain and straw and weight per 
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bushel at the Judith Basin substation, Mocassin, Mont, for: seven lea^y 
varieties of winter wheat in seven years, 1909 to 1915 ; nine leading 
wheat varieties during seven years. 19^)8 to 1911 and 1913 to 1915 jyj 
height averages arc for six years, 1909 to 1911 and 1913 to 1915 ; the ad 
rages of the weight |>er bushel are for five years, 1910, 1911 ami kji^J 
igi5); five leading oat varieties during the seven years 1908 to 1911 
to 1915 (the height averages are for six years, 1909 to 1911 and igij J 
1915 ; the straw averages are for five years, 1909 and 1910 and igid 
1915)- six leading varieties of barley during five years. 1910. i9[i 
1913 to 1915; five leading flax varieties in the five years 1911 to ud 
(the averages of weight per bushel are for the four years 1912 to 1915) 1 

II, — The Cheyenne Kxperiuient Farm is hxrated on the plains 0^ 
south-eastern Wyoming at Archer, H miles east of Cheyenne. Theeks 
vation is almost exactly () 000 feet. The station was established in Jnly^ 
1912, and experimental u(;rk was l^egon in the fall of that year, 
ext^eriments rejK>rted herein, therefore, have continued three \eins. 

The soil aiicl climate are fairly t\ pical of those of the distrirt lyinjiifl 
the eastward. The results obtained are aijplicable to soiitheasterti Wytv 
ming and to adjacent small tortious of Colorado. Nebraska, and Soutl 
Dakota, 

The soil is a light sandy loam, very productive wlien sutiicient nm 
ture is available. Header soils occur to some extent in other parts of tin 
district. 

The average annual precipitation at Cheyenne dunng the ])ast i\ 
years has U‘en 15.7S inches. The average seasonal prrapitation (.\pri 
to July, inclusive) duriiig the same period has l>een 8.59 inches. 

The evaporation from a free water surface during the growinsj sea; 
son (April to July, inclusive) has ton alnnit 22.5 inelies. The siimiiiei 
are rather short, without excessise heat. Hot winils do not ocem. Tb 
average frost-free |)eriod is 125 days. 

Experiment'^ with wheat show that winter-wheat varieties have 
yielded higher than spring wheats in two years out of the three diiniis 
which experiments have lieen conrlucted. The Chirka Winter and Khaikd 
have been the highest yielding varieties, 

Rate-of-seeding i,\(M,'rimciitswith the ('.llirka Winter and rutfav.ian 
given contradictory results during the three years. I'onr pecks in the « 
seenvs to he the best rate to sow. Karly sowing, during the first hall « 
September, hies given the highest average yields. 

Spring whe,ats have yielderl less than winter wheats. Dunini rtw 
have yielded more than spring common wheats. The Beloturka anil t 
banka are the highest yielding durum varieties. Among the qtnng c™ 
mon wheats, varieties of the Preston group have outyielded kite 

Blucstem wheats, ' , • 

Experiments on the rate of seedhtg durum wheat ate not conems 
So far. 2 pecks of the Arnautka variety have given the highest ave 
yields. Sowing early, about the middle of .April, has giv-en the t» 5 i« 
average yield for spring common wheat. 
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In exi)erinients with oats the early varietes, Kherson and Sixty-Day, 
jrivTii the highest average yields in two of the three years. In 1915, 
^1 wet year, niidseason varieties weie Ixitter. The Swedish Select 
* riven the highest average yield in the j-year i>eriod. 

’ gherson oats sf^wn at the G-peck rate yielded better than when sown 
lower rates. Early seeding, about the middle of April, has given the best 

"^Experiments with spring barley sliow that the W'hite Smyrna and 
innchen. both 2'rowe<i l:x*arrled hulled varieties, have gi\-eu the highest 
erage yields. 

I the Svanhals barley sown at the rate of z pecks and j pecks per acre 
-yielded more than when sown at higher rates. 'I'he same variety has 
-til the best yields when sown rather early, trenn the middle t(j the lat- 
part of April. 

Compared with wheat, the yields of spring oats and barley have been 
tei low. Winter oats and winter barley ha^■e been failures. 

Variety experiments with flax shmv Montana Common and Select 
issiaiibi i^theljest varieties. The four leading varieties and their average 
'Ids are '. Montana Common (C. J. No. b), 10. l bu. ; Select Russian (N. 
lit. No. iii5, C. I. No. 3), 9.9 bu. : Eargo Common (N. Itak.No. II33' 

No. 9 -'^ hu. : and Russian (N. Dak No 155, C. I. No. 19), 9.3 bu. of 
linspei acre. Sowing at the rate of 15 |>oun(ls ]x.*r acre has given the 
jhest average yield, and sowing alX)Ut the first of June has proved better 
\n earlier seedings. 

Neither winter nor spring emmer has proved of value. 

Foxtail and proso millets have given only low yields : f(i\tail millet 
:n 15.6 to J0.2 bn. of grain and ifu t to 2532 lbs. nf straw jier acre ; proso 
lets from 5.0 to 13. 2 bu. of grain and (Ki jto 25S3 lbs. of straw per acre, 
cbvheat does not appear promising. Crain sorghums and corn are 
miising forage crops for roughage or silage, but apparently ha\ e little or 
value as grain crops. 

The following varieties of the principal grain crops ajiparently are 
t for this district : 

W’mter wheat. ~ tlhirka ana Khiirknf nr Turkey 
Spring wheat. Kiituinkri, r.ri\’an, XLir«iui« 

Spring uats -= Khersrm, Sixty-Day, SwoUsh Select 
Spring biirley. - Whit's Stuyma, Hnnnchen 
ITax. « Montana Common. Select Russian 


’fable II gives : average date of heading ami maturity, height, weight 
[bushel, \aelds and ratio of grain to straw, for: seven varieties of 
|iter wheat. 16 \^rietie-s of spring wheat, S t arieties of oats and 8 
peties of spring barley grown a the Cheyene IvxiJerimcnt I'ann for the 
kars 1913 to 1915. Hie averages of weight per bushel of winter w^heat, 
pi's wheat andi oats are only for 2 years. 



59 « 


CERmS AKD PTTLSB CROPS 




atxEua Ajn> fi’lse cbops 


593 


0 

t> CO 

'89: 

0 >0 0 CO 10 
fO M ♦ « « 

♦ 

CO 

^ wo •« 
o> p -0 

M ip mio 

0 « ft ♦ 

CO 

H 

fi 

ci « 

« 0 

M M M *4 H 


0mm 

M M M M 

M 


:: 




M M M 

^ M M M 

H 










|H 

,{« 

in p* 

O' ^ 

SP. 

0 p CO »o *n 

io M CO^D C 

C 4 M tt 0 P 

fv 

% 

n. ft CO 
<30 P ^0 

Oh 0 M 

ft f^QO m 
m tf p* 

0 0 O' 0 ' 

ft 

a 


















T 

n* M 

\0 ao >0 P 


m O' ft 

:'- TJX 

0‘ 

rt 

m tn 

Oh |4 i 4 .vO 

ft 

M 0> 

6 hn »n 




M « 

M N N N M 

ft 


M M » M 


-■'■■ 


m tn 

p* «n N 0 

« 

in tN. 

0 m m 

Ct 

t;- 

® ■ 


hO t>. Oh 


n. 0^* 

0 d 06 d 


lO 

Ift 

In in 

fO rn 

cO cO to <0 CO 

CO 

'T "T O- 

'r <0 -r 

'P ? 



CO ^ 

90 moo so « 

0 

W O' O' 

M ft ^ M 

0 ^ 

< 

N 

M C 4 

H <« f| n C 4 

N 


(t ft ft ft 

i 

,C. 

o - 

M ^ 

CO ^ T ft \0 

' r 

M Oh» 

ft fO ft CO 

X 


1. 

It 

P ^ 

& A ■ « A 

3 

1 

3 

3 

1... 

3 

^ 1 


7 

< 

< *-* 

< 

•< 

< 

< 

<1 

a 

oc ^ 

M « 

r- tn 

o««o- 

ft <<« ct ft ft 

ft 

ft N 

- M ft 

X fi to 0 

1 

• 

in 

7 " 

X 

B • 

K 

•3 • - " * 

July 

X 

3 A . 

*-» 

Jn 

3 A A ■ 

3 


|N « 




tKRBiOS AND PULSE CROPS 


339 - Mwurliig of Main on tl» Govommwt Kiporlmont Farm, Swobl, Rhodesia,^ 

Holborow, a. 0 ., in The Rkodtsid Agrici^uraf Joutml, Vo!. XUI, No. 4.pp, 
SalisbuTv, Rhodesia, August v 

The manurial experiments carried out at the Gwebi Goveinnitnt 
Experiment Farm, in 1915-1916, for the purpose of -determining tho resi- 
dual value of fertilisers, showed that the same land which recei\e(l the 


Tai>uc I- "■ Results Obtained with tk 7 Manurial Dressins. 


! F.flect of ftriUiiCts I Kfiect iei 

I in 19x3. : in 

I fint season j w^-ondsauoti 
) aft« opplication - alter applicaUou 


^lanurlat ilmBing 


Oonbined rtddt 
obtained la 
•eawK) 

1913 and 1916 
and incrcajse 
mulling 
from application 
of fertiliKt 


ToUl 

i * 

Total 

Incrcaae 

Coml^ii- 

ed 

>idd of 

i Yield of 

due to 

yield of 

ttianui. i 

manur- 

grain 

grain 

; gram 
in? ; 

ing 

j In two 

; per acre 

1 peracre 

i per acre 

: lbs. . 

i = 

|»r wltc 

1 season# 

i Iha 

Iba 

’}«racTc 



1 lU. 


i Cobt 


Value 
rtf two 
years [ oj 
I inemst 

at fi'iiaisn 
S/-PCT 


Total 
liscRMe 

!* 1 , , dicstiai 

aeasoa bag of 

1 i/« 

manor* ; peracn 

ing . <■« 

Inseaion 
' 191415 
per acre 
It#. 1 


riiit I No, Munun' . 


35 Ib^ Nitr.itc t)f 
\ ' S<xLv j 

" 65 lbs, Doubk- SU'f 
perphosphate, 

I 25 lbs. Sul] 
potash. 


1 291*; -- 


ru>i2 

.Sulphate oil 


5-j lb?. Nitnltr o! . 
I Sorlil, j 

} 11.^ n.^«Mcs;ii.» 


3 35 ^ 


5 39 «! 


2 81/6 .'0/ 


i 5 .->! 


/ 40 Ib^. Sulphite. -ft 
’ potash. 


Plot 4 


70 lbs. Nltrnte of \ 

SimLi. j 

ijr.llis.DirahltSu ,2 „;jm,S 

perphosphatc. i 
50 lbs. Sulphate of\ 

Potash. r 


4039^ 13^7: *'3 5 


7*71 5 3*^1 


1 976; : i*'- 


f Pit-waf 


Avna^ ttf J dMCk ^ote. 
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the y^i was i^ipable (without any further manuring) 

gtill produdiig'laffe increases M the yield of maize. The results were 
corro»x)rativ« id the experiments in the years 1913 and 1914. Table I 
a nummary of riie results obtained with the 7 fertilisers used in the 

jgriitient. ^ 

Xhe land chosen for the expenment at Gwebi was of a red diorhe for- 
ition of average fertility. The trials were carried out with selected seed 
lize (!>alisbury Wlrite Variety). This was planted each season on Decern-^ 
r 8th ii])on land which ploughed, rolled, and harrowed immediately 
er sowing, and cultiy^»d with the Hallick weeder and horse-hoed 
ice during the Table II gives the rainfall returns for the 2 years 


the ex]>e!itneut. 

» 9 > 4 i 5 

1915-16 


inebet 

indies 


— * 

— 

Sqitoahtf" 

0.36 

o.rg 

Octobo^^ 

— 

o.jg 

NovemWf. » ....... 



1.62 

December 

...... 11.30 

2.26 

January 

700 

12.04 

fehruary 

7 - 5 * 

0.71 

March •• • 

255 

3-59 

.\pril 

062 

1.36 

^Lay 


0.16 


— 

— 


31 81 

22-42 


Table Til gives the percentage of cobs o\ ei 6 inches in length ob- 
ned in the different experiments in 1915 and 1916. 


Table III. — Ptreenia^e of Cohs (h er b Inches 

in Length 

Xazaurial Umdaf 

«9M 

1916 

Check piol wTURXit Fertiliser 

I 

51 

26 < 

45 

II 

6*. 

46 

Ill 

68 

3* 

IV 

. ■ :: 

51 

V 

. ■ 7* 

52 

VI , 

74 

44 

VII* . . , , . 

. . 78 

47 

vn* ..... 

■ ■ 75 

43 

VIF ..... 

. . 78 



|0-P7aQdP6:Timlo||UellewV«tettoofRiM Grown to Italy* 

in U Uv.>THale rfi Vew VII, No*, i-a. W* ^ VcxccJU, January 15-30 

: 1917. - 

The variety of r«%. " Chinese originario ”, is now ver>* widely culti- 
in lyombcudy BS^ Kedracmt, and is ^nn>st completely Mclimaitised. 
Fomthis variety ^AKrm^ at Casonvecchio fSanthiSj Proviiwe 





of Novara), have obtained many types, which have Been geiu rally 
tivated for many years and ate remarkable by virtue of their proilnctj, 
and their precocity. Each year the brothers Sancio isolate a jj 
her of pure strains which have been previously tested for strei^li and 
ductivity. This is done by sowing the seeds of each panide in 
rows, and the most piomiang strains are finally multiplied and tested 
der extensive cultivation conditions. By these methods two new va 
dies have been selected since 1915 — P7 and P6 — both of whieh s}j(j, 
marked progress in the production of rice with a high yield and supe 
commercial qualities. They have already passed the experiment;^! st 
and have definitely entered the field of practical agriculture. 

These two varieties were cultivated at the Rice-Growing Statioi 
Vercelli during the seasons 1915 and 1916. The appended table gi 
the results of these experiments and those of the laboratory tests. 


ResitUs of obsen^ations on the r/ 4 ms, panicUs and grains 0} the b-fe 
P7 and P6 {average 0/2/04 o^swvii/fofts). 



"CSitneae 

"OrtglTHulo 

*' Orisinatio 


oiigiuTio'‘ 


' P 6“ 

Length of 

90-110 cm. 

100*130 cm. 


Length of panicle 

I?- 21 cm. 

19- 23 cm. 

18- :(> CE, 

Number of spiltelets per ][>anicie 

9- 12 

10- 14 

<)- 11 

Number gtains per panicle . 

130-150 


120*140 

Number of po'^ins i^er litre . . . 

21 932 

16 482 

jvii 

Weight of T (X)<i grains 

30.750 gr. 

36.530 gr. 

35 .»iu gi. 

Weight of I litre of paddy . . . 

675 gr. 

600 gr. 

66<' sr. 

Measurements of raw grains ; 
Length 

7.3a nun. 

8,is mm, {1) 

8.67 [um. 

Frontal-posterior diameter, . 

3.55 mm. 

3,78 mm. 

3.6 s mt 

Lateral diameter 

2.32 nun, 

2.50 ram. 

3.4^ nun. 

Yidd in weight at poUshii^ : 
Commercial variety .... 

68 % 

7 > % 

> % 

Oflal 

-5 % 

3 % 


Period of Ripening 

20 Sqit. 

15 3 ept 

!•> SfpL- 

Yield of paddy per hectare. . . 

52 quintals 

51 qmutals 

u q«N 


(!) This mcastirentent ciues not include the aw». 


The foUowii^ are the chief morpholc^cal and agrictiltural charad 
istics of the two varieties : — 

“ OWGINAWO P7 " : — A straight plant, vdtoee herbaceous pad 
wen developed, fairly resistant to lodging. Length of culm from i to! 
metrea, very thick, of a compact and strong formatiott. Blades of tea 
very xnucdi developed, dark green j nodea of culms very nmrked, nS 
darker than the other green parts ; tillering limited^ Imt not itderi» 
that of " Originari Precod **. 

The panide is thin, with a very elongated rachls (X9-33 cm), tnn 
dtts ^elets (iq to 14) and a good number of grains (150 to 180) 
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relv ® coloiti, wth strong \illous glumes, and well- 

*rkef^ veins, covered with stiff hairs and radimentar>' awns. 

" 'fhv chief characteristic of this si>ecies is the sixe of the grains, whose 
easureiiients are : — average length, 8.25 mm. — frontahposterior dia> 
pter, j 7^ ^ lateral diameter, 2.5 mm. ~ weight of 1,000 seeds, 

which is much above the weight hitherto attained by the best 
^rieties of native, large-grained rice. Its yield at polishing is also much 
eater than that of other 

The period of maturity (September 15th) is a few days in advance of 
'^\oi “ Chinese originario ”, and the yield in paddy v aries between 40 
U _j] I , cwts. per acre. Owing to the length of the stalk and the abimd- 
tt development of the leaves there is a high >ield of straw. 

This t)T)e does well even in moderately fertile srrils because the strong 
lelopiiient of all the aerial parts which takes place immediately the plant 
lit? growing, and the abundance of the radical system, assure a marke<l 
ft-er of absorption which is in ever)- w'ay pro|x>rtionate to the require- 
^ts of the plant. 

“ 0ric.in'.\RIO P6 ” : — A much less \igorous plant than the preced- 
{ one. but strongly resistant to lodging. The culm does not exceed 
on. in lengtlvand is relatively thin ; leaves mtxierately developed, light 
ten in colour and less abundant than in P7 ; nrxles of the culm only slight- 
^narked and whitish in colour ; tillering power equal to that of ” Chinese 
tginario 

'The panicle is full, arched with a rachis of medium length (iS to 20 
}, with a moderate number of spikelets (q to 1 1) and grains (120 to 140) ; 
y arc more fertile than those of P7 (i. e. there are fewer emjity glumes), 
not fall are of a pale straw colour with glumes slightly tliinner than 
se of P;, and completely smooth and beardless. 

The grains of this variety are longer and give the following measure- 
tits: -average length, 8.67 mm. — frontal -posterior diameter, 3.65 
i. - lateral diameter 2.48 mm. ~ weight of i 000 seeds, 35.01 gr. Its 
Id at ]x>lishing is slightly less than that of P7. hut. from a commercial 
tl of \iew, the polished seeds are of a superior quality, rather resenibl- 
I the grains of the varieties ” OstigHa ”, ” Ranghino ”, ” Nero di \'ia- 
etc. 

The j>eTiod of nmturity (September 20th) coincides with that of " Chin- 
)riginario ”, and the yield in paddy is slightly superior both to this 
variety and to P7. for it varies betw’een 43 to 43 cwts per acre. 
This variety is a little difficult to cultivate, but adapts itself equally 
to compact clay soik and to jiuxlerately loose soils, so long as they are 
y fertile and irrigated- with warm water. 

Morpbolao aa4 CoatttioM of Orawth of Tnnplanted Rloe Id Piedmont, Italy. 

Samarelu, B„ in Jl Gion^f di RisUotwM.Ytai VI, No. 13-14, PP- 211-222; No. 22, 
34 J -347 ; No, «3, pp. 357 - 3<^4 J No. 34, pp. 472-378. Vercelli, 1916. 

lu order to dcmoiuitrate the spectiic causes which lead to a greater 
I'lction by tnuts|daiited iice as ootnjmzed to rice cultivated by the or- 



dinwy methods, the wrthot studied tbe vanatioRs 

to the radical system, the tillering and earing of tins «real. Thevan^ 
Chinese mpnario, which is largely ctilttvaUd in the Vocelli distvict^ vai 
chosen for the experiments because of its h^h yield and adaptability 
transplantation. 

Even if carried out in soil under water, transplantii:^ is folio^^e^ d 
a few hours by a distinct withering of the extremities of the rootWts, aft| 
which these is a marked change in the whole plant, mduding the aeii| 
part. However favourable the soil conditions may be, au<l 
carefully it is effected, the puUing up of the plant destroys a lar^e tiumw 
of the fine roots which bear absorbant hairs. Immediately, however. M 
plant reacts by emitting abundant new roots round the neck and fid 
nodes. If a rice seedling is dug up carefully 3 or 4 days after trauspkntiJ 
strong, adventitious organs may be seen which, while fixing thv plant 3 
the soil, are able also to replace directly the lost rootlets by nu ans of 
cells of their piliferous layer. 


Hesults of Experiments, 
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The adventitious toots form along the plane of insertion of thele 
sheath and mostly appear on the nodes of the lower part of thf culm tfa 
remains under water. Once emitted, tlie rootlets remain a loni; time wifi 
out developii^. but. as soon as the nutritive requirements of the ida* 
demand an extenrion of the absorbant area of the roots, they de\elopwi 
great rapidity' Transplanting, then, causes a very senrible rcdueticm 
true roots, but gives rise to a simultaneous and abundant formatio^ 
adventitious roots, which fulfill all the Junctions of tile Ic^ 
m ari ro nm utilisation of fertilising el«nents is . hereby as^uvfl,^^ 
of the greater expanse of the new toots and be<ause of their 
remain in the more fertile rapetficial layers of the so^» where ^ ^ 

sacal-mechanical conditions prevail. From tins it may be seen tha 
planted rice develops more cqpipteUdy and gives a more abiiiulaut _ 
than rice which has not been moved. , : 

TheMo^cal dia»acte^l^ 7 
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i , jts herbsceo^ earing and ripening are still more interesting 

' the nioditotions of tU root system. As soon as the plant has taken 
^new shoots form at the base of the culm, which, with the increase 
I®: r j;yrfacc, a^ure an' abundant and simultaneous stooling. If the 
f phases of the growth of the culms are observed, a certain 

r<e nuiy be noticed in the principal stem, which, although at first liigher 
r^^ht> others, is soon overtaken by secondary culms which, owing to the 
^dal conditions of space, air and hght, expand and form wide leaves of 
intensive green with long, stroi^? intemodes and well-defined nodes. 

is \-ery little difference in the date of maturity ot the primary and 
ndary culms, and the successive and very backward earings, which 
> such a marked feature of the customary methods of cultivation, are 
ns avoided. 

The ])addys of transplanted plants give,a larger vaeid of polished rice 
an those of rice fields where the plants are not moved. The grains, 
erefore have a high commercial value, and their external characteristics, 
creased weight, and greater yield of polished rice, give them an obvious 
periority on the market. 

1 ^The Cultivation of Potetoos from Potato Sk\n ; Experiments Carried out in Italy, 

" — C^sTODl, G., in Soctetd iialtam, HuUetiino .juinJictnaU, Year XXII, 

'So. i. PP 44-46 Rome, Febnmn' 15, 

In the spring of at S. Angelo of AHfa (Province of Caserta), the 
ithor carried out experiments on the cultivation of ])otatoes by cutting 
le i>kiti into strips about 2 mm thick (that is to say, w*ith some of the 
fsh still aclhering to it), with the eyes. From 100 parts by weight of 
ptatocs he obtained 45.5 parts of skin for planting and 54.5 iiarts which 
jiild be used for food or trade purposes. The exiieriments were carried 
it on square plots, all of which had been similarly treateii as regards the 
[eparation of the soil and manuring. 

On the iqth. March alternate plots were planted wdth whole potatoes 
id skins of the same variety respectively. Mentical anethods of culti- 
ition were carried out at the same time on all the plots. The harv^est 
gathere<l on the 4th. August. The vegetation of the different plots 
unihtrm and there was no great difference in the vaelds. The average 
Ids were as follows : 


YMd (mn 

pc4iitori 


YitSd from 
skia in Itripi 


Artvi of each 

43 

sq yards. 

43 ai- yards. 

(.Quantity erf matcflxi vied 




plinling ......... 


Iba. 

S5 !hs. 

Poiatoca harvnrtal 

633 

]bft. 

619 lbs. 


In terms of wd|^t ptf acre these results show that 5 *.2 cwts. of skin 
dded 63 i j cwts. of foUto^ friiereas 12 cwts. of vriiole potatoes yield- 
‘63%cwts. 
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333 - MtdicMgo fkfcMU In tltt South ol IW>. — i.ohik»b. c. in l? sta^u>i^ 5. 

Vd. XUX, No. 12, pp. 540-558, 3 ftg., Modena, 1916. 

The yellow-flowered Midicago falcaia grows wild in Southern Itj], 
where it even invades cultivated land, caitang much damage, it 
tinguished by its great reastance to drought, owing to its tap-roitt whicj 
in suitable soil, penetrates to a depth of many yards. 

At Cerignola (Apulia) attempts are being made to select and trau 
plant the straight est plants and those which show the most 
development. Apart from the botanical characteristic of its fruit, wiuejjj 
sickle shaped instead of being spiral as in.A/. saliva, the culm of 
is not perfectly straight, but is more or less curved, and even 
the ground. Its leaves are narrower and smaller tlian those of . 1 /. 
and it does not give so large a >deld of fodder. 

The analysis of a sample in full flower taken from Cerignoli on 
rc)jth. June. 1912 gave the following results: 


Hygruscopic moisture 7-36 

Crude protein 14.00 

Crude lut 2.33 

Cellulose 34 60 

Ash 8.10 

N. iree eKtnct 33 


As may be seen, the plant is rich in nutritive matter. The ([i!. 3 init 
of protein (14-16 -’,,1 is equal to the maximum found in the ^:ra>s.sc 
Southern Italy; the aiuotiut o[ ash and fat is sufficient, thouith alittl 
below that of iionual fodders. 

These data only concern a wdld product, which has not been cuhivata 
in any way whatever. It may be assumed that, if the plant wi-retsM 
vated, its value would be greatly incieased. 

334 ~ Comparative Studies on Difleient Varieties ol Hevea Rubber in the Km 
District, Braxil. — Hkim, r,. in Bultetin jf roffiic Colonial, Ymr IX, Nf) t(>.\ j>p.5i 
516. Melun, UectmbfT, ii)jG. 

The author studied 6 samples of rubber of the " Conacha fina m 
iety from different parts of the Amazon district in order to see if siiitaH 
plantations could be made from seed obtained from certain local varied 
of Amazon Hevea. 

There was little difference between the samples examined. Tli 
were all prepared by the same method, fumigation, and were obtained' 
the form of small balls covered with a membrane. Commercially they a 
classed as follows : No. i, " Fina das Ihlas “ -* No. 2, '* Pina de Cariana 

— No. 3, " Fina de Amapu" — No. 4, Fina de Cajary ” — No. 5. 
de Xingu " - No. 6, “ Fina de Tapajoz 

The results of the analyses given iiKlude,forthe chemical comixwtfl 

— ash — mwstuie — water soluble matter — resins — matter insolnj 
in dflorofomi — protein -- rubber — and, for the commercial analjs 
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xibility extwisibility — tenacity - ♦ strength — elasticity - dif- 

be remembered that none of the sam]>les were less than a year 
and therefore, already underpne some change which, although 
° reciable in the organic examination, could be recognised by certain 
indications. A fairly large proportion was insoluble in chloroform, 
lead to the supposition that part of the rubber had polymerised, 
n the samples examined had rather low elastic properties ; this appeared 
bf in relation to the alteration underpne by the rubber. 

' 'fbe comparative values of the varieties studied when fresh must be 
nsideied as suj)erior to those of the samples examined. All the samples 
a high tenacity and extensibility value. The results of a comparison 
ttween the qualities of current commercial varieties and the sanqdcs stud- 
^ show that the latter should be placed in the fine medium soft Para 
Ls \s may be seen from the following table the differential index 
iparticnlar leads to this conclusion : 

Dir- 



!'I« 

lixlcu- Tenacity SlengUi 

Klas- 

IcTcntial 


ibiHly 


t icily 

index 

Tint' I'ara (hard cure) 

. , I 

1 i I 


1 

Him- I’ara curt) 

. . i 

I 1 0.7 

1 

I 

l-inc I'lua 

1.1 

IS 1 .: ‘Kfi 

1.1 

0.<) 

Avtraiif t'f iiQ€ Paw exannuetl 

1 

i.s 5.3 'v; 

o.S 

U .6 

l ine indium soil Para 

15 

1.^ i.'i <''• 

I.L* 

u,6 


hrnni the results obtained the author concludes that tlie differential 
o])erties of the Hevea rublx*r trees indigenous to the \'arious Brazilian 
itriets arc not sufficiently marked to justify preference l>eing given to the 
ed from one particular district in the formation ci new plantations. 

- Fruitgrowing in Mew Zealand.— toscToNj., iu ih^ Frun H i v..i xvii, No. 12, 
pl>. 3 nc Mtlljounjc, Dtcember 1916. 

Until I Q09 the fniitgrowing industry in New Zealand pri^rcssed veo’ 
vly. During 1909 a considerable forward movement was made in 
ating out areas in sex^eial districts of New Zealand, and this movement 
increased until plantings now average alv)ut 3 ckX) acres a year. The 
a planted at the- present time is approximately 49000 acres. The bulk 
planting is just coming into profit and so far the highest exjxirt for 
: season has been only 67 964 cases, but. with the new orcliards which 
coming into bearing, and the increased production every year, it is 
pected witliin the next two or three y ears to have a couple of million 
5hels for export. 

Most of the recent plantations contained apples principally of the ex- 
rt variity. Fruitgrowing was not confined to one district. Nelson had 
■ large:;! area, but Central Otago, Hawke’s Bay and Auckland were 
inching out exten»\^y. 

It is anticipated this year that there will be a surjdus of 250 000 cases 
jnut available. The Government passed a Bill last year, by which a 





tai of I per acre is now being collected by the Gbwtiiment from fnti|| 
growers and handed over to the New Zealand Fnutgrowers I cdctatiJ 
Ltd which is' representative of aU the fruitgrowing Associations in xJ 
Zealand It is estimated that the tax will produce to coranitmce d 
some £3000. It is only by affiliation to the Federati<ra as a meny 
of an Association that any fruitgrower wn derive any benefit frorntM 
tax Three cooperative packing and selling companies are at present jl 
existence and a start has been made with the erection of cool stores iJ 
which the Government of New Zealand has advanced the necessary capid 
It has been decided by the federation to inaugurate an advert 
campaign to increase fruit consumption in New Zealand, consultring th^ 
in New Zealand itself there were possibilities for a most profitaV>ie marh| 
Regarding export, it was proposed to send a representotave to mvestiga^ 
the markets of the eastern States of America and probably India andtlj 
Straits Settlements. The cost of this was to be borne by the tax rnone 
raised by the Government. 

1 - HvbrHl Diwet Beawis in the Cftttt-du-RMne Region, Franee, In 1916, - db 

Mo^ A. and Vnx.«D V., in U ui^ricoU et vitu^oU, Year m. No pp 36-4 

No. 5, pp. MontpcUier, January 1 4 and 21. 1917. 

Results of the 17th year of observations on hybnd direct lK-aras(i 
In 1016. the obserx'ations were on the following; 

j _ VARIEHES AUWADY SVFHCIK?aLY KNOWN, 


\ — Black llvbrid Direct Bearers: 

o'.« .0..75-8. .28-S. .«» - S. ,85, - S, 

,) .*1 ■. Scihv! . - S. :».7 - s. 7660 - UrrihiUt-Seyve M 

3) End of 2nd and rrd perioi C, 7120 - C. 232’! i. 

B. — W h i t c H y l> r i d D i r c c 1 B c n r c r B : 

.) .SI fmod : C. .77 80 - S. 880 - S. .68, - Byrthltty-syyvs 430 - 

2) 3til pfftod : S. 791 — Castcl n 706. 


ji Varieties obtained more recfsttly. 

A --Black Hybrid Direct Beaters: 

.,,s.p 4 ™J:J 3 .S... 2 .)-S. 45 « 9 -a. 46 sO-C. , 6 s -,7 - »W8p.e *« <, - » 

— S. 5«5V „ 

2) End of 2ftd and jnl pfiuid : B. S- 82a — S. <2/ , ,, 

B — w^hite Hybrid Direct Bearers: 

I) istpW:S. 463 S -- S. 4986 -S. 4995 7- C. 299 'J 5 . 

2} 2nd period ; S. 4633 - S, 5061 - S. 4762. 

FinaUy the authors give the MOTring Ust of h^As, accotdi«« 
the period when the buds open (observed April W. I9»)' 

I — VARISTma WITH LATB-^rPEMWO HVl» 

(»WcA on A pfil »«f ^ 0/ 0.5 to 1 .5 ^ ^1- 

P,m Bone - B.S. 8„, 877 . .» 5 , -c<«a« 'V'' T.?,. 

.5., 156. 503, .06.38, .41.»6, . 67 - 5 , rfa- 97 ->W< 8 K 46 W. 4 M 5 ' ' ' ' 

(m 


(i)SeeB. 1916X0, 76?, 
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37.M. * 595 ' 5 * « 49 - 7 , 2324 I ^ Pcrtw N. i-|6, - Seibd 1-63 n? 

,, 844, H5», 880, 1 ^ 77 , 2 ^ 3 . *<58. 2660. */.66, ^709. 3021. 4153, 4243. 4271. 4459. 4473' 
99, 4557 ' 4589. 4597 , 4 ^ 3 , 46 » 9 » 4646. 4662, 4667, 4673, 4681, 4685, 4689, 4696 470/ 

j,, 4716, 4730. 473 *. 4737 , 4738, 4748. 4762, 4782. 4842. 4852, 4876. 4877. 4954 495/ 

70,498‘>. 4989. 5001, S061, 5079, 5123. 5t45, 5154, 5161, 5178, 5179, 5,87, 519,, 5,92 

g8, 5204, 5205, 5221, 5243. 5298, 5308, 5312, 5320. 5322, 5329, 5354 

n, — VaXIBTTI^ WTII IC£D1T.K'QPKNi<(G nrBs 

{wfwh OH April 22, had buds 0/2^3 cm , fon^). 
gaco t, Maurice Baco-^B. S. 450, 872, U29, 1612. 18S6, -CastUi2o, 227, 1028, 13706 
CoudW 363 6334, 7120, 28-112. 132-u, 171-56, 202-75, 286-68, 299-35, 337-50 — 

157 — MaWguc 71 - 7 , 4055'5, 1647-8, 1897-12, 2045-Si — PMge 5-17 — Po»)05 y 6-53, 

ScilKl 73 , 82. 128, 2052, 2686. 2821. 41 11, 41 52 , 4595 , 4596 , 4614, 4615, 4616, 4628^ 

j3, 4633, 4638. 4648, 4669, 4677. 4684, 4701, 4707. 4709, 4720, 4725, 4749, 4767, 4768* 

15, 4871. 49 » 0 . 4945 . 4953 , 4976, 4979, 4990. 49<,4, 499^^ 5, ,,4^ 

^,5091,5138, 5163. 5*64, 5167, 5175, 5181, 5(84, 5207, 521.. 5213, 5230, 5i;9. 

III. — VAHnmKS WITH MIDDLE EARLY OPEN ING BUDS 
^wkich OH April 22, had buds 0/ 4 t,» 5 rw. /on^j, 

CaiH-ran — B. 8. 618 — BuiMon wrt — Castel 6ou — Comlerc Barontic 4, 106-46. 106-51 , 
6-5?, ;72-6 o— Juric 102 ~ Mal^r 829-6 — Seibel if)U2, 2006, 2806, 2859, 4151, 4461, 
36.4641. 4645. 4656, 4657, 4683. 4773 . 4968, 49^4 1, 49.4.;,, 5170, 5233. 535,^^ 5409. 

IV. — VaRIKTIES with BAEE.y OR VERY E.YRLY-Ol EVIVr, BUDS 
(vAtM on April 22, W Oi tT 5 £f«. /(.« 2 ! 
toQfUic 235-120 — P^igc 5-10, 1-4 — St-ibeUft;, 2 ixjt, 44,44, 4.^6., 49^4^ 49f,9 

7 -Resm*Tiip|Mng;trom Spruee, SeoUA Pine «Bd Bltek Pine is Ok Forests ol 
Aoslria {i)J Rossttl ObtRiDOd iB tbo Your 1916 . — Priedbich, Ernst, in OcsUr- 

nukischc Fond- uu 4 Ja^dtrUung, Year 25, No, 6, pp, 31-33 \ ininiL I-Vbruan- g, 1917. 

In order to obtain within the country the crude resin necessary to 
nmierce and to the amiy. the Imperial and Royal Board of Forests and 
states of V tenna, in 1916, ordered the collection of resin from spruce trees 
lich had been injured by cutting or mountain game, and from stumps, etc. 

, this method 1,70^ quintals were obtained. The collection was made bv 
bll children, women, etc., and the result and expense varieti greatly 
cording to locality. The result aimed at was far less a monetary’ one 
an the increase of resin production, namely : — i) Resin tapping from 
1 plantations of fipntce to be felled in the following years 2) Resin tapping 

>ra Scotch piM by the KiKym method ; 3) Introdiiction of the French 
Jdiod of tapping and collecting in receivers in plantations of black pines 
(tus/naca). 

Spri’ce. — Owing to shortage of labour it was at first only pos.sible to tap 
1 plantations in the 3 forest departments of the Erzgebirge. The trees 
« felled in 1916 were only tapped at the foot in order vO protect the 
whereas t^ tmxs for f^ing in the years 1917 and 1918 were tapped 
the height <rf a man. Ttie resin was collected in the autumn and gave 

{Ed.). 


(d Oa Hit Mlifcct ol Kib-tappi&g ia AaMria, iee abo B. 1915, No. 62. 



an aveiagp yield of 0.05 kg. per cubit metre inst^d of 0.2 kg. as had be® 
expected. Forty five thousand trees gave a yield of 22,5 quintals, 
ta^ng was paid by the day, the gathering of the resin by tk* ar.ount 
collected The cost price, including packing and carnage to tlu station 
was 4 821.34 Kronen (2) 01 2.14 Krotun per kg. As the 22,5 quintals 
brought in 2.25 Kronen, there was a deficit of 2 293-5 Kronen, equal toai 

average of i.oi Krone per kg. t ^ . 

According to the author the low yield was due to the cold uiul raitjy 
weather of the summer of 1916 which hindered the flow. ^ also to the fact 
that the resin was collected 6 mouths after tap^ung. 'l^e unfavourable 
financial results may be attributed chiefly to the high salaries ,.a„l 3 ^ 
will not be necessarc to make new incisions better rreiilts may be oV 
tained during the coming years, and a slight profit may be expected ,i, ,5,, 

eveniftheyieldbeonlyo.ikg. of resin per tree. 

Scotch Pine - The tapping wa.s earned out by the Kienttz nietW 
on 4 073 trees at the height of a man. Three incisions cf an average dianietei 
of >8 cm., were made in each tree. The tapping was begun on the iSft 
Tune and continued till the 15th. November. The liquid resin waseolkt 
^ from the 18th. June till the 14th. October, and the scrap ns, niton, 
the 14th. October to the 15th. November from 2 370 trees only, 

A weieht of I 425 kg. of Uquid resin and 208 kg. of scrai> nsin *ss 
obtained Rstimating the value of the former at 150 Kronen jH-r q„i. 
tal and the latter at no Kronen the total of i 633 kg. obtained rc,.r«n,fd 
a value of 2 366.3 Kronen. The cost price was placed at 3 .hm hmo, 
there was, therefore, a deficit of 727.7 Kronen. 

The unsatisfactory financial result is attributeil to the late dale on 
which the hars'cst was begun, the bad atmosi>heiic conditions, t io liigli 
salaries, and heavv transport exiwnses, and largely oIm to the want o| er 
perience of the workers. In this case also lictter results are exiwlul ntrl 

^^‘*'bwce Pine. - The resin tapping was carried out by tlie l-nrd 
method over an area of 8 q .2 hectares, with an “''crage demsity of 
per hectare, calculated to contain a total of 13 So" IhccstiMlt 

was drawn up as folJows : 

rSOFIT ON KAW iLATEillAt. 


10 Soo ks oi stTap-u'sin at 65 hroncff quintal . 
43 200 kg. of Uqui.l resin at 10.5 kfomn per quintal 


52 380 SHt 


Harvest 

Transport to elation u 

Imptttncnta for tapping (carried to account in the 

first year) 

Sundries 


32148,10 

20 


(2) 1 Krwie * 10 d. At par. 
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It was soon seen that the results obtained would be b^low the estimate 
various reasons ; i) it was not possible to find the necessary labour ; 
^he cu])s could not be obtained in time, and, as they had a capacity cf 
' litre instead of i litre, a notable increase in labour resulted ; 3) the 
were higher than had been estimated ; 4) tapping could only be be- 
^^011 the 17th. July and could only Ixr carried out on 6 000 trees instead 
on the 13 500 which had been estimated for. 

the best time for the flow of the resin had been allowed to ]jass, the 
eld was very low. reaching a total of 5 028 kg. , of which 4 377 kg. (87 %} 
ere collc‘Cted in cups and 651 kg. {13 “o) were scrai)ed. An average of 
g kg. I>cr tree was thus obtaine<l. Experimental trees, tapjx^d from the 
ist. May to the 25th. October regularly ever>' 3 4 days according to 

re atmospheric conditions gave an average of 4*45 kg. of resin each. The 
nanciiil result of this methotl was ver>’ bad, and in no wise corresixmded 
)that of the estimate. 

In spite of the relative failure of these exix^riments the author pro- 
os€S that they should be continued and new methods tried. 

3B protection Forests and Their Influence on the Raitilall and Watercourses in 
British India. -* See No. 30 ^ <•( Ihis Butlfhn 

39 - Afforestation of Dunes in Uie Province of Cadiz, Spain - sn No. 30 ^ ui uus Bui- 

tV.'irt. 


LIVE STOCK AND BREEDING- 


- The Possible Formation (rf Specific Antibodies in the Blood of Horses as a Result 
of Ingestion of dead Bacilli - w in ihut.chf Tf.rdrriuh, u\.,h,HHhr!^/,Yv^i 

No 15. iip HaiK)V«T, Nov. 4, pmo. 

In order to asc^rtmn wdiethcr inge^iion of dead glanders bacilli provoked 
? ioTmation of specific antilxxlieji, a hor^‘ was fc<i daily with it-^ drinking 
tter^!glitreof cultures of bacteria btdongiug to 5 difterent strains. ' Ihc cul- 
rcs consisted of wcU (ieveloi>e<i 2 day-old bacilli which were kilUxl by 
atiiig lot j hours at bo^C. The whole df'so w*as invariably weJ a;.cepted 
the animal. Eor 4 weeks, during and after the exiwriiiient the blood 
examined at intervals of a few' days by the agglutination method and 
e method of complement fixation. Further, in several cases the c>es of 
eliorsi.- were also exanuned. 

Rc!tfi!(s : Throughout the whole course of the exinniment there was no 
crease in the agglutination values ; the complement fixation met hoil invar- 
hiy gave negative results ; similarly examination of the eyes. It follows 
lerefore tliat ingestion of strong dose? of dead glanders liacilli did not restUt 
1 the formation of observable si)ecific antibodies. 






341 - liijttir to Qmbig CttUo outtod.lir tto UioA 4 ts Simulium npUnt,^ 

Matieibsen and BsunsKi in Wo^muhHpt jand Ytur, 

ppu 373-377. Berlin, Avgust 10, 1916. 

The sand-fly SimidiMm r^ptans, common in the shallow water of tb^ 
rivers Leine and Aller (Prusaa) has again (i), in 1916, catiseil a number 
of losses among cattle at grass. The temperature of the water, which wj, 
relatively low up to the 20th. April, rose in ^adual fashion, thus favourii| : 
the appearance of large numbers of these fliies which subsequentU attack." 
ed the cattle and even horses. 

On April 23rd. the writers viated Neustadt in order to stu<]y the dj.l 
sease occasioned by these pests. A large number of sick and dead animaki 
were examined, and in many cases the location of the infected pastures and 
the time of appearance of the parasite were also observed. The nymphs 
of Simdium were found in running water, even in fields whicli hitherto 
had remained exempt. 

Careful examination of the wounds in the skin of dead animals slio^ 
a central dark spot, corresponding to the channel produced by the inereiiig 
mouth parts. The cardiac muscle, finely teased out under the mieuKope, 
shows capillaries gorged with blood and very distinct transverse luarkings. 
Bacteriological examination ot blood from the heart, the lymphatic i;hnds 
and portions of the spleen, generally gave negative results, (duly a few 
rod-shaped bacteria resembling B. colt were found and these probahiyobtaia- 
ed access of the body after the death of the animals. Jlice inoculated 
with the material examined remained unaffected.. 

The symptoms of the disease are often very quick in appearing 
times only a few hours after the animal has been bitten ; the time myrnd 
probably depends upon the amount of poison introduced. Death m^y 
cur or a cure be effected at widely differing inter\’als of time, 'yimetinie 
only a few days after the bite. 

Among homed cattle the s^wts preferred by the sand-fly for biting (teat^ 
scrotum, flanks, lower portion of the thighs) were never swollen, btit the cor- 
responding lymphatic glands were fairly often so. The swellings Uueatli 
the throat and at the neck are a result of the weakened action of the heart 
. induced by poisoning. The brain is affected in more or 1^ the same way 
When lying down the sick animals often adopt positions similar to those ad- 
opted by cows suffering from milk-fever. This is probably due to the ins^- 
ficient supply of blood to the brain. The bea.sts eat and digestcil with difr 
culty, the peristaltic action being weakened ; however, there was no cas 
of fever ; */i of these animals succumbed. y . . _ 

It Ls probable that animals fairly long at pa«toe are less susceptiW 

to bites. ^ . 

The instructions hitherto ^ven in ^ri^ by the pohee with regai<J^ 
the keepii^ under observation of oattle in di^d:3 threatened by 
and with reference to their stabling immediately after appearaiicc 0 
the pests in large numbers, were not sufEdent to prevent, in 19^^' ^ 

[El], 


(X) See B. 19x5, No. 1173 
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I stock. On the otlier Aand, good results were oft^ned from a police or- 
ef issued at the end of April restricting the pasturing of live-stock in the 
[ifeatcned areas, before May 15, to cold and rainy days, and to the night 
[me (10 P- ^ ^ 5 weather was fine. Exjually good results 

^ere giv<^n the official ctrcular distributed t^efore the expiration of the 
bove order whid? lecMumended breeders, as a precautionary measure, not 
0 put their stock to grass on hot days for a further period cf time after 

lav ^3- . . ■ j 

for 1917* the wnters recommend the same arrangement except that 
heiKriod during which pasturing is prohibited during the day-time shordd 
te extended to cover the period April i — J une i . 

42 - Gontritation to the Xnmlodfo of the Stnogylid Syngamug bronchlaiig 

in DomMtIe Poaltiy. — Fbc^kubes, W., in ZeUickrin tur FU^ch- und MiUh 
Year 27. K*- *» PP* *7-32- Berlin, Oct. i% 1916. 

Although a great deal has been published on the subject of the »Stron- 
ylid Syn^amus trachMlis. frequently occurring in the larynx and trachea of 
lomestic jwultry, very little is yet known about the closely related species 
hronchialis. MtlHTjG was the first to describe it accurately, but 
ance that time very little work has been done upon it. 

The present writer studied a dead gosling from a flock of 25 of these 
wrds which bad all gone sick after having been several times in a muddy 
)ond. A large number succumlnxl after showing symptoms of asthma, 
OSS of appetite and weakne^, 

l']ion dissection, 72 Strongjdids were found in the trachea and bronchi, 
rhe trachea contained Ti reddish worms of fairly large size, while the bronchi 
.‘ontained numerous Nematorles of similar appearance but of a wliitish 
,x)lour, which had obtained access even to the finest bronchi. Tlie former 
me fastened by the head to the mucous membrane of the trachea, but 
me easily detached. The majority of those in the bronchi, however, 
*rere free.' About of these parasites were in the act of copulation, the 
atter less intimate than in S. Irachtalis. The writer’s observations confirm 
;he exact zoological description of MCiaio, except that the former has seen 
ather larger worms. 

In another go^ng examined the trachea and lungs were free from Stron- 
Jiylids. In this co^ection, however, it is opportune to remark that at the 
time of disseetk^^Mbody was completely decomposed and infested by 
the maggots of ffies, ' 

The right portion^ the abdominal air sac was inflated with a caseous 
txudate containing nMnxDus fragments and e^s of strongylids. The case 
»as evidently one vHhm the animal had succumbed as an eventual result 
the exhaustion pr^tK^ by the disease. Evidently, the Strong>hds 
obtain access to riie celU, a fact which should betaken into account in 

perforining a post-iaDfta^ 

^ As in cycle of S. broncMis is not yet 

wbi<h malHMi H to oontiol the disease caused by this pa- 

raate. ^ ^ 
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343 — 'n» lodiM Content of Food Martels. — b<wr, raiw m, (Ubonit* ry 

cultural Chemistry, University Wlsconsto, IfacUsoa), in The Journal of /!)< /-•ufa/ 
mstry, Vol, XXVtH. No. a, pp. 375*38i- BaUimore, Md- January, 1917 , 

Tlie relation of iodine to thyroid metabolism has recived a ainouu^ 
of study, but the supply of iodine in food materials had been ^iv^n 
systematic attention until taken up by Forbes and Bkegile {Ohio 
cultural Experiment Station, Bulletin 299, 1916). The results secured by 
the writer are in agreement with their data. 

Three methods for the determination of iodine in organic matter 
(Krauss, Hunter and Kendau) were compaied, with the result thtthe 
method proposed by Kenuael was found to l>e by far the most accurate. 

Corn meal, tankage, commercial meat scraps, clover hay, alfalfa, 
cabbage, ground oats, oat meal, oats at the period of flowering, very young 
oats, June grass, timothy hay, wheat flour, sugar beet, milk pjwdcr, oi] 
meal, distillers* grain, wheat gluten, oat straw, wheat straw, rapv;, cotton- 
seed flour, peas, pea vine, and alfalfa grown in Kansas gave results whicb 
ou the whole, exclude the presence of as much as 0.003 “8* i'dineda 
2 gm. of the substance. \\^eat germ, barley, sweet clover and Kansas 
grown prairie hay possibly showed a trace of iodine, not more, o rtainly, 
than 0.005 mg. in a 2 gm. sample. Corn gluten, ])otato, lettuce and thetrto 
natural waters examined showed a distinct trace of iodine ran^ng from 0,003 
to o.oi mg. per 2 gm. of sample or i litre of water, respectively. Sampifs 
of rock salt such as are commonly fed live stock, obtained froni different 
mines of the Vnited States. gaVe in no case any indication of the 
slightest trace of iodine present. 

It would appear that the presence of iodine in feeding materials of 
vegetable origin is accidental and &er\'es no nece^ry nutritive function ia 
the plant. Further, the iodine requirements of animals must of necessin 
be met by traces that occur in plant materials, waters, etc. 

344 - Rndlmenteiy Itommi* to Swtoe, a Sw-Limited Cbaraefer. - 

Edward N. (P»pcr No a from the laboratory of AnimfU Technologj', Kaji-as .tstkfl!- 
tural ErperimcBl Station) in SdmM, New Series, Vol. XEIIJ, No. 1114. P- ^ 4 *^ 
oii*Hndson, N, Y., May 5, 1946. 

The inheritance of the rudimentary mammae found on the 
part of the scrotum of the boar and on the inside of the thighs to thereanf 
the inguinal pair in the sow, was reported as ty^pically sex-limited by the 
writer in 1912 and 1913. Later, in 1914. due to the failure to discover 
boar homozvgous for the character, an attempt was made to classify Uk 
inheritance as sex-linked in nature. Certain more recent discovenes m 
largely to a few selected xnatit^s, have cleared up the difftculties which 19 
1914 were believed to exist, and make the earlier interpretation inorepro- 

bable. , , 

The case in point is as follow: A Duroc Jersey boar possessing the 
imentaries was mated to a grade black sow lacking them. A htter^ 
ame pigs was farrowed, four of the boars having rudimtntaries. and 
lacking them, while three of the sows lacked mdimentarics and the fon^ 
possessed th^. Coufded with the evidence on the inheritance ot 
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liatacter puMidied prewously^ this breeding performance indicates that 
«tli the Duroc Jersey boar and the grade black sow were heterozygous 
or this character. 

One of the boars pc^jssing riidimentaries from this litter was mated 
0 the four sows of the litter with the following results : 


RecorJ Numlwr 


ApfMrent 

CoMtittttion 


With Without With Without 

RudimraUtica RudimenUilc* Kodimentariea Kudimcntarles 


S.JW 

j6 

R R 


Siiw 


Rr 

A 

&>)«■ 


r r 

3 

Sow 


r r 

A 


3 o 

3 2 


Thin breeding performance ver>' definitely indicates that the boar 
,as homozygous for the rudimentar>' mammae. All of the boar pigs 
bat he sired possessed the character, even though two of the sows were 
f a t>^)e not to transmit it at all. If he were heterozygous for the character, 
ben at least part of the seven male pigs from sows 2S and 29 should have 
icked the mdimentaries ; the chances of their all ha\ing them being one 
ut of 128, The discovery of a boar homozygous for the mdimentaries 
emoves the principal stumbling block to the simple sex-limited theor>% 
dvanced by Wood. 


43 SUtUtieal Date Relating to the Age of CiUle Used as Breeders in BHaine, United 
States. ~ Pearl, Raymond, in jt/nin/ A^uniiuraJ i.xpcnmini Sicuum, oi Pro- 
^uss ^ inimai Husbandry m 1^15. No si'j-12-15. pp. irj-’i, Orono, iLiine, 

The age of the animals is an important factor in many problems of 
attle breetling. 


The effect of age upon the milk prodiicticfti of a cow is well-knowii, and 
lie profitable limits of age of a cow as a milker can be determined with 
redsion. Ko prindjJe of genetic science seems to be more solidly ground- 
3 than that progeny performance is the only test of breeding worth, 
his principle, howe\'er, plays no part in the breeding of a herd, if a herd 
wll is <lis[X)sed of before any of his progeny have reached an age when 
lirir performance as milkers can be measured. 

These conaderatiotts led the writer to collect from the best-known 
faine farmers and briers the statistical data given in Table I, which is 
oth a birth record and a service record. 

The chief phj^cal constants deduced from Table I are given in Ta- 
le 11. 


'Hiese tables present a number of points of interest to tlie breeder of 
Httle. 
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Showing the ChUI Physica! Constants for Vamtm 
in Age of Breeding, CiUUe. 
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it 


ATm« «te *.^1±<M»57 yo*« M53i:«»75 T^m iAi4±a«* jNm 

IfcS^ge *.5*9±d«»? T««» **®**1!!!2^ ^ 

TUrd qiiArtikacc. . . . iJ4*i*-047 ?««* %i^z±<xa9i ytMS» 

StaDted deviation . . . i7»3±«».oJfi y««*i i sd*i:,»^53 ye« a,.oi -«.59 

CocflcicBt of vsrktioB . i*’*® % ±***9 % ±*-*4 % 

The average age of the herd bull* used to ^ the 967 
ip the statistics was ju^ under 3 years. Tttie median .age of tn^ 
'bulb was approfrimatelj^-y, years. This means ^ JO pw " 
calves were sired by boUs^er 2 Vj years dW ; 75 p« eeftff " 
(as showilsif the third quartile age) were sired by Wills less fha 
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/ years at time of service. Less than 15 per cent the calves were 
^ by bulls 5r or more, years o!d. 

' The importance of this fact cannot escape the attention of breeders 
3ull niiurt be at least 3 years old before the l^reeder can possibly have 
opportunity of testing the milk producing capacity of its progeny but 
oper cent of all the calves figuring in these statistics were sired Ijy bulls 
ter 3 years of age. 

More than half of the calves produced in a given inter\-ai of time are 
;(i by bulls about whose ability to transmit milking qualities nothii^ 
inite can be known. If the same conditions regarding cattle breeding 
thods obtain in other places generally, it is not remarkable that pro- 
■ss in milch cattle selection is so slow. 

In the female part of the herd the selection conditions are better. If 
exclude heifers brcrl for their first cah es, the average iigeof the breed- 
cows is, approximately, 5 K years. This is the age when, on the axe- 
e. cows are nearly, if not quite, at their be>t as regards milk i)roductiyn. 
Out of 878 calves. l66. or l8.q jier cent, were the first calv es of heifers. 
2 average age of these heife: ^ when successfulh- serve<l for tlie.se first 
ves was a}x)ut 1 year amd 7 months, rif the heifers were served bc- 
“they were j.i years old. 

- A Jersey Cow which Earns $ 367 Per Annum in the United SUtes. -- 

Vol I.II, Xrt p I'ort \S’is.on«in. OttLiiUttr s, 

The COW here rejirescntiited is 8 year old and ]iro< luces annually 
921 lbs. of irijlk containing 84 1 lbs. nf fat. It earns -S 3(7 jver year 
its owner Mr. R. S. Sandforii and its mimcruus descendants follow 
ts footsteps. 



Jersey Cow, Melw’s Uune of AIlw 
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347 - Va InfluflSM ^ tb« Flwie oC Ifatritkoi d the Cow Upon the Compojitioj, 
ProperUes ot Milk and Butter Fat; Bxperimente Carried Out in Ameriei,^ 

EcxLES C. H.,and PalMBK^ U S., luauence of Over-Feeding, U t/mpfro/y 
CoUe^4ol Af^ricuUure, AsricuUura! Expmmfnt Staiion ResfOfch ButtetinHo. 24,3<^pp , 
IV TuWw, 4 Pig. Cohjrabiji. Miseouri, May 1^16. — 11 . Influence of UndeM<te<liag_|, 
dm No. 25. 107 pp. :6 + XI Tables, 15 Fig.. November 1916. 

During lactation, a cow fed a normal ration uses the food for 2 j 
neral purposes : i) for maintaining her body ; 2) for producing millc, j 
more, or less, food is given than the animal requires for these purposes J 
ration is supernormal or subnormal. | 

The writers undertook to study ex])erimentany the effect of these 
rations upon the cow, especially from the jwiut of view of the couj[iositiJ 
of milk ard milk fat. _ 1 

T. - The Influence of over jeeding, - The expenments concemiij 
the influence exerted by overfeeding the cowr during lactation fall iny 
classes: i) cases where a normal plane of nutrition prevailed previous j 
overfeeding, and 2) those cases where overfeeding was preceded by ad 
normal plane of nutrition. In both series of experiments, obser^atioj 
were made as tc : i) the weight of the animal ; 2) the milk flow ; 3) tj 
percentage composition of the milk constituents ; 4) the ])hy>ical anddii 
mical constants of the milk fat. 

The outstanding features of the results were that over feeding cause 
the cow to gain in weight, bnt exerted no influence towanl abuormality inti 
composition of the milk, or the physical and chemical cxinstants of ti 
milk fat. The l>eneficial effects of overfeiHling are especially shown in t 
2nd series of exi^eriments, where the comy>osition of the milk, as well 
the constants of the milk fat. were abnormal at the beginuing of overlee 
ing. The result of overfeeding in each ease, was to restore the- abnona 
composition to the norma! one. j 

The data seem to warrant the general conclusion that normal m 
and butter are to be ex|)ectetl when the cow is on a supemornial planei 
nutrition, as well as when the plane of nutrition is normal. ^ 

The results of the overfeetling experiments on the milk flow of 
animals are very interesting. Only in certain cases did an increase intl 
plane of nutrition above normal raise the flow of milk, and the influ^ 
was very’ limited. It only occurred when the normal milk production a 
been reduced by the preceding subnormal ration. , 

At present, it is generally accepted by physiologists that thcpKI 
menon of milk secretion is due to a chemical stimulus, ot 'bim^ 
carried bv the blood. It apjwars also to have been demonstrat^ 
secictionof milk is controlled by the central nervous system, either tt«^ 
secretory nerves, or vasomotor fibres. The tesnlt of these exieni* 
on supernormal feeding also indicates that the secretion of milk 
by at least 2 factors ; the one chemical and the other nervous. Tliecite™ 
stimulus predominates immediately after parturition and li» 
maximum milk flow for each individual, which fa more or » 
being a hereditary and physioli^ieal character, "ntc chemira 
received at parturition is more or less independent of the plane oi 



the cow, for the chemical stimulus of milk prodution could not be increas- 

by super-nutrition during the ist period of lactation immediately 
x^eding parturition. 

As the lactation pencd advan<^, the chemical stimulus for milk se- 
tiott is gradually replaced by a stimulus with entirely different character- 
jcs This, the writers have designated as the nervous stimulus ; it 
entirely dependent upon the plane of nutrition of the cow. As soon as 
> nervous stimulus for the secretion of milk predominates, the milk 
w is readily affected by a subnormal plane of nutrition and can raore- 
ei be partially restored to its former figure by increasing the plane of 
tiition. 

n. - The influence of underfeeding. Subnutrition was first, like super- 
trition, studied from the quantitive jx int of view only. The qualitive 
e (proteins, carbohydrates, and fatty substances considered separately) 
11 be studied in subsequent experiments. The experiments carried out 
ted from 7 to 36 days, and the rations given were from 15 to 70 per cent, 
the normal amount. 

The chief factors influencing the effect of under-feeding are : the stage 
lactation period — the degree of underfeed] im.» -- the character of the 
ion - the state of flesh of the cow - the plane of nutrition previous to 
derfeeding — the length of the under-feetling ]>eriod. 

A subnormal plane of nutrition causes a cow in lactation to lose more 
less weight according to the influence exerted by other factors. The 
ects of a subnormal plane of nutrition on the milk flow depends 
on the stage of the lactation period at the time of underfeeding. Its 
tion is very limited immediately after parturition. Cows subjectefi to a 
bonnal plane of nutrition immediately after parturition, maintain their 
Ik flow at a nearly constant level under the most adverse conditions. In 
e experiment, a constant flow was maintained for 30 days with sufficient 
)d for body maintenance only, A decline in milk flow accompanies 
en moderate underfeeding when the lactation period has reached a cer- 
a stage. The exact point when this occurs was not determined in the 
periments. The explanation of this difference in the effect of the milk 
w is believed by the writers to rest ujx)n the conception that the milk 
aduction is stimulated, as in the case of supemutrition, by 2 factors, the 
e chemical and the other nervous. Physiological underfeeding (which 
produced naturally, especially after parturition, in a fat animal having 
drong stimulus for lac^c secretion) and the reduction in the plane of 
trition from a high to a normal plane are invariably accompanied by a 
uked increase in the percentage of fat in the milk, particularly when the 
ft has a surplus store of fat on her body. 

In the case of physiological underfeedir^, there is almost invaria- 
i an actual increase on the yield of milk fat. a.s well as of the percentage 
the milk. 

The effects of au induced subnormal plane of nutrition on the peroent- 
« and yield of fat hi the milk are variable, an increased fat percenta^ 
ttietimes resulting; in other cases there is no such change, while, in 
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others, an actual decrease in the percentage of fat results. The factors tha| 
appear to cause these variations are the state of flesh of tlie animal, 
degree of underfeeding, and the season of the year. 

A subnormal plane of nutrition at times affects the percentage of p^j. 
tcin in the milk ; in other cases, it causes a decline in the percentage o| 
casein. When it decreases the total protein, the ash percentage is ^ 
diminished. 

All t>-pes of underfeeding have marked effects on the physical and du. 
constants of the butter fat in the milk , which are characterised b| 
a decline in the Reichert -Meissl nunilxfx and sa];onification value and » 

inaease in the iodine valne. The melting innnt increases, becomes slati,> 

nar>’. and decreases according to the different cases. These diaerencrt 
are due to the respective increase and decrease in the volatile fatty adds 
and in the oleic acid. The former have a much greater influence thantbe 
latter upon the melting point of butter fat. Maize silage and otlur feeds 
which increase the volatile fatty acid content of butter fat, affect Ik- degree 
of abnormality of the fat constants accompanying mulerfmling. bm 
not their amount of change. The effects of underfeeding on the fat con-i 
slants api)ear to reach a limit with a subnormal plane of nutrition of Aim 
— 40 per evnt. Long continued underfeeding results in more or lt<<re. 
covery of the fat constants, but the recovery is never comiiletc The m. 
crease in the |)ercentage of milk fat whicli accompanies underfeeding is 
not satisfactorilv explained by the h>4)othesis that siibmitrition caiNs 
transfer of tissue fat to the mammary glands, for blo.xl fat arndyst-s tailed 
to show anv increa.se in the amount of fat carried by the bUl Tlit 
writers >ugg*est that this phenomenon may ])CTha])sbeexi)lanM!by supposi 
tng that the synthesis of milk fat in normal amount and its synthesis will 
no*nnal composition arc indeinmdent physiological functions. The prodiit 
tion of the normal amount of milk fat is controlled by the activity oi tin 
lipases and other enzvmes which accelerate tliis synthetic reaction in 
mammary gland, and is influenced greatly by changes in the -end 
metabolic activity of the IkmIv, ])articularly by the changes that atiect i 

metabolism. . ■ * 

Bv this hv'iiothesis it is possible to explain the normal vanatum^R 
the neicentage of fat in tlie milk, the variations which occur witht-xti™ 
weather comlition.s, are well as the variatiori.s in the effects of unoentoliit 
on the percentage of fat in the milk, especially those that aiijicat to ei 

later! to the fatness or thinness of the cow, it 1 1 - r 

The synthesis of milk fat of nonnal comiiosition is controlleil i)j ^ 
riaticD-s in the rinantitv and quality of the materials pre*nte.dt»t te »«j 
elands by the blood stream, from wliidi the normal constituents (Itwn 
fat are formed, particularly those which especially clmtactense the® 
fat, namely, the volatile fatty acids. A further 
the hypothesis is limited by the lack of knowledge as to which corc-ti 
of the blood are utilised for the formation of normal milk fat. 

The effects of underfeeding on the composition arid properties 0 ^ 
and butter fat show the imimrtance of controlling this factor m 
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eriments involving the effects of specific feeds on thecoiniiodtionof milk 
1 butter. The eff^s of underfeeding must be taken into accountin the 
irprctation of all data involving variations in the comj>osition of milk 
butter fat due to specific conditions of the cow, changes in the feed of 
cow, or to feeds of specific character. 

The variations in the comiiosition and ]jroperties of milk and but- 
fat due to the underfeeding of the cow may have an important bearing 
the use of such milk for human fo<K3. particularly as a food for infants 
ther experiments are, however, necessiiry Ixdore it will be jiossible to 
e how much bearing the results have in this connection. 


- The Value of Slte{0. — Doiuix-V, J, E , in Hoards' Dairyman, Vol. I,H, 23, pp 800 
md 3;o- Atkinaon, Wisoonain, DecemUrr igi6. 

Because there is no market for silage, other than through live stock 
:e has been much speculation as to what it is really worth as a feed for 
y cows. 

r)air>'nien know in a general way that it is worth all it costs to grow 
ha^^Tst it. hence, they continue to build silos and fill them. 

Through analysis and comparison with other feeds, silage is places! as 
^ oiiedourth as valuable as timothy Uy, or $ 4 [>er ton when timothy 
is worh S xb. 

In actual feeding practice silage contains certain other jiroperties that 
: it value far l>eyond w'hat the anah'sis shows. 

The dairymen know that their live srixk thrive better and tliat they 
: less sickness in their herds when silage fornix a part of the winter 
jn. 

The figures lielow indicate that silage docN play an important part in 
ling up the milk flow, which wmihl. witliont this succulent fee<l. con- 
e to decrease*. While this ex]>eriment is not extensive enough to be 
ilusive.it does indicate to a certain extent what t;ike< plae^e in many of 
herds that are being fed silage, and also indicates, that silage is really 
;h more than is generally estimate<i. 

Forty COW'S from a herd of 71 were selected for this test. These cows 
fr^hened prior to September ist. and all continued in full flow of 
through September, October and Xovem!>er 
The results of the test are summarized in the following table : 


September : raslure, hay in rack, and RralB 
<>tober: Tosture, hay in ruck, iind ffrain. . 

Xovemljer: Hay and silage 

t>wease : September to iVtober 

■fuming like decr<^ Octaber to S'<ivemher 
Total decrease without silaftc would have ticen 

^o'-«nber yieW ^iOi was 

^nthout sUage would have been 

decrease without sihmc wmtld have been 


Production 

Milk F*t 

lb<L lbs 

2551.'' 843,1 

20 0:5 o.’S.i 

: r:3 ^(>.7 

S6,r 

.•i 440 1/3H 

zo <*;S 9^5} 2 

22 r9s rsM 

6 233 i6B,S 



6i6 


CATTLE 


From the above figures, we deduce the following values : 


Value of increased butterfat at 27.se. | 46,42 

Value of skimmilk at 25c per cwt 15,58 

Total value of bereased production | 62,00 

Increase to each ton silage fed 3,44 

Each ton of ensitage fed replaced : 

330 Itis. valued at $ r per cwt. 3,30 

600 > hay « ■ » 5 P« ton 1,63 

Value ton of ensilage | 8,39 


The value of both grain and hay has approjdmately doubled since tJoj 
experiment was conducted. ' 

349 - Can, Feed and Management of the Dairy Herd In Iowa.— Kilcee, h h ins, 

teetUH -faaiwi I«wa Y&»r Hook oi A^^ricalture, pp. 493- J32. UesMobes, Iowa, ju]y i ^ 

The daily cow fits admirably in diversified and intenrive fanuinj 
Dairy farming is therefore rapidly increaring in popularity in almost evei 
section of Iowa where land is constantly getting dearer. In Jersey an 
in Europe, where ground rentals run from $ 50 to $ 60 an acre, and i 
Holland where farms rent from S 30 to | 40 an acre, the daiiy cow is th 
foundation of Agriculture. 

DciiVy Faming increases soil fertility. — Dairy farms increaa^ talk 
than decrease in soil fertility. Many Iowa farms which were former! 
very poor from the fertility standpoint have been built up in a few ytai 
through feeding the crops and purchased supplement ar>’ feeds to dair 
cows. 

Economy of production. — Economy of production is another (acta 
in favor of the dairy cow, which, for ever>^ 100 pounds of digestiU 
nutrient consumerl yields alwut six times as much edible solids in the ni 
when beef or mutton is produced, la addition to being an econotnka 
producer, the dair>' is a more dependable source of profit than the be^ 
steer, because her products are but slightly affected by market fluctuatiod 
and because she is a continuous source of revenue. Then the skim niii 
a valuable by-product of the creamery, has a high feedii^ value and ea? 
bles poultry^ and pig raising to be carried out successfully. 

The milking machine an ecmanic jact&r. — Milking machines are n 
giving satisfactory results on a great many Iowa dairy farms. They wi 
remove the greatest obstacle to dairying — that of securing compete^ 
milkers. i 

Iowa's average production low. — In spite of the fact that daiy 
as a class are ver>^ economical producers, many cows milked in 
present do not pay for their feed. The average amount of butterfat ^ 
duced by the cows in Iowa does not exceed 140 pounds a cow 
At the same time there are many animals in the state that havepfodi^ 
over 500 pounds, several have exceeded 700 pounds, a few 800 w 
while the Guernsey cow Dairy Maid of Pinehorst produced 910.67 ' 
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fflt m one ycAf. ^Thc world 5 record for sU breeds is 1116.05 pounds 
butter fat produced in one year by the junior three-year-old Holstein 
odeme HoUngen Fayne, The Holstein cow, Lilly A1 Corta, bred in Iowa] 
.Ids the world^s milk record for one year with 30451-4 pounds of milk. 
Considering the fact that the cost of keeping a cow is not in proportion 
her production, the present low average is unsatisfactory'. About one 
ijd of the so-called dairy cows of Iowa are poor animals in conforma- 
m or productive abihty , nearly one half of the retiiaining cows onlv 
oduce about one half of what they are capable of producing if projjerly 
red for. 

Ou Iowa Herd Improved. — The following recortls made by the herd 
peder Pederson & Son in the Henson Cow Testing Association in three 
nsecutive years is esj^edally interpting and valualde in this connection 
it shows what can be accomplishes! on the farm by keeping records, 
' proper feeding and management, and weeding out the poor cow's. 

Average Net Income 

Butter fat per cow 

Average Milk per cow cow, lbs over Cost of feed 

1711 56^15 p»nimls 

I^ari^est net income cow iu heni 

1-/1; jMmmis 

l^ryest net incxmie o>w in herd 

I ‘^13 7 po\m<ls 

T'.c,* l.irgest net imxmu- cow's in herd 

This herd was made U|> of grades and a few pnre-hre^l Holst tins. 
Selection »f cou'S. — Jerseys and r'.«ernse\' cows are noted for their econo- 
ical production of a higii percentage of butterfat, es])ecial]y under intensive 
miin? conditions. The Holsteins are ^•ery jx^pular in Iowa because thev 
t able to use large quantities of farm-grown feeds, tlie milk l>eing very' 
iluable in raising cah'es, ]dgs and chickens. The AyTshire lireetl is noted 
r its rugged nes.s and yields a fair quantity of milk and butterfat. 

-\s a matter of fact, however, the breetl is of less imjx>rtance in select- 
gthe cow than is iiitUviduality, for in every breed there are good indi- 
duals and ])oor individuals. It is of utmost im|iortance to demand 
lin' cosvs of proper form and t\*pe, but the milking jierformance of a cow 
id the performance of her ancestors. cs]>ecially her paternal grand dam, 
loiild be considered in selecting her. 

Selection of bulls. — Many of the best breeders of dairy cattle select 
ilk almost entirely on the indi\iduality and i>er forma nee of the dams. 

results could be attained by' buying mature, tried bulls, although 
csis not very usual. A good dairy sire that wall raise the average proclnc- 
of the herd 50 to loo pounds of butterfat is worth a gocnl price. 
^dection of heed' Stuffs. — Kations for dairy cows should W : palatable, 
succulent, of well-varied composition, ami suitable for feeding. 

— The best combination of digestible nutrients, 
^teid, car}x)hydrates. fats and ash, will vary wdth the individual cow, the 


20-.; $ ^2.12 

53. ^>6 
106.30 

341 O'' 75 .<>o 

1 i 4 ,on 
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quantity and quality of milk she gives, the prices of feed stuffs, 
whether she is in calf or not. 

Cows that tend to become too fleshy need less carbohydrates :ind 
protein in proportion, and cows with the opposite tendency more carbo. 
hydrates. Where cows are fed maintenance rations, insufficient for tni| 
production, body tissue is sacrificed in order that the cow may secreJ 
milk and the milk flow declines rapidly after 5 or b mouths, in soJ 
cases this lack of persistency is due to inherite^l characteristics as wdjJ 
to failure to feed for milk prtxluction. j 

Where the dairy farm produces clover, alfalfa, oat and pea havs, j 
large amount of the only nutrient the farmer needs to buy, protein, i/j 
cured cheaply. 

Silage and its effu ietKy. - No dair>* fann is complete in its 
without at least one silo for winter feeding and one with a smaller diaJ 
meter for summer deeding. Good corn silage is pre-eminently a feed foj 
dairy cattle, It is palatable, succulent, bulky, beneficial to the digestive trad 
and economical. Most dairy farmers in the corn belt realize that tose 
cure the largest possible profits from a herd of cows they must feed com 
silage. In regions where corn cannot be grown sucessfully for silaye Tnaai; 
dairy* tnen have siltjs in whicli they cure (dher cro])s. 

Experiments have .shown conelurively that silage is far supemrtc 
shock corn or hay in milk production. Silage fed cows prcxluced fioii! 
II to 18 more milk tlian cows fed fo<lder from the same ;)cre;i^ 
The tw’O most common succulent feeds for winter are corn silage aiidrciotj 
It has been found that the silage, as compared to roots, yields mureln-anl] 
to the acre, costs much less and gives cpial results frum similar wdiilit 
of dry* matter. Silage is also vere ilesiral.de tor the herd during the- latte 
part of July an<l the month of August, when the pastures are ii-iii.illy ven 
short, due to hot weather and lack of rainfall. The value of >ila«e, 0 
soiling crops at this season, does not lie solely in tlie terni>orary incieii 
in milk flow, but als<j in maintaining it. If a cow once declines in be 
milk flow it is practically imix)ssible to bring her back to normal forth 
remainder of her lactation ixfriod. 

Noi/iMg Crops. - The pastures uix>n most. Iowa farms do not furais 
enough feed for the cattle during the hot, dry months of summer, tb 
problem of supphnng the necessary succulent feetl most ecoiimnicalh 1 
solved by : ti) belter care and management of pastures : b) use of <\nm 
silo : c] use of soiling crops, 'fhe succession of soiling crops useii onH 
Iowa State College Dairy Farm is given below. 
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ipnrojtlinate 

TimVol Cutting 

ine 10 to June 15 
aie 15 to July 5 

jjy I to July • 

j]y 10 to July 15 
Jly 10 to July iO 
jIv 15 to Aug. 15 


ug, 15 to Pepl. ao . 
fpt. JO to heavy frost 


CrojKi 

Alfalfa 

Oats and Canada 
fidd peas 

Oats and Cana<Ui 
field peas 

Allalia 

Amber fodder cane 

Fodder cone and 
cow peas 

I‘od*t«T cane and 
cow peas 

Millet 



Rate 

of seeding 
per acre 

Average 

Apprtjxlmalc 
Time ot Sowing 

yield 

green food 
per acre 

Spriflii or Aug. 

20 Ujs 

8 tons 

April 5 

i I ^^2 bus. Gets 

5 " 


f t ’ 2 ” peai 

April 20 

i f ‘ j ' oats 

, 


1 J ' j ” peas 


Sprinj* cir Aug. 

20 !!:.< 

4 ” 

May 

;o lbs. 

20 '* 

May IS 

1 3 «J lbs, cane 

J2 ” 


1 1 bus. tow peas 


June Im 

i ^0 lbs cane 
f I bus. cuw jjeas 

12 ” 

July JO 

1 perk 

i ’ 


Increased production of milk from decreased acTeat<e has been the re- 
jlt secured at the college dair>’ farm from tliis system of staling crop>. 
t was fiHind in 1912 that the entire cost of j)asture and soflini; cro[>s for 
ich cow, counting rent of land labour, see<.l, etc. was o:ily $ 0.O2 for the 
itire pasture season. 

Pn'l>tirinf; the cou' for her vear's - 'i'he ])roj>e‘r time to begin 

jeditig a cow for milk production is six to eight ww^ks ]»rior to freshening, 
he shouhi have at least this length <d time to rest and pie])are for the 
ext lactation jx?rirHl. The feeds given at tliis lime sliouid meet the fob 
miilg re({uireinents Rest and oxjI out tile <ligesti\‘e tract sii])|)ly nou- 
shineiit hu the growth of tlie foetus, and biiihl up the flesh and strength 
[ the cow hvTself. 

tiXYC "/ (’Ou'" first thirty dovs oiler iw/ro?c. -- If the cow luis been jiro- 
crly cared for tile first three da> s she may then Ik* placed on drv and 
lore solid fo«>d. 

The manner in which slie is fed during the next thirty da\ s deter- 
lines largely the character of the work slie will do during lier lactation 
eriod. 


Without doubt parturition WK*akens tlie digestive apparatus and heavv 
sding sot>n after calnng is liable to l)e followed by indigestion, or imj>nc- 
;oa. but during this time if projK*rly cared for, the cow can be hrouglit to 
er greatest possible milk flow. 

Amonnl nf feed. ~ The best ration will depend upon the condition, 
idividuality and record of the cow, but it is a common practice in Iowa 
) allow I |x)und of grain for cadi 2 4 l^'*unds of milk pro<luce(l. de- 

ending uixin the richness of the milk, or 7 ixmiids of grain for each pound 
f butterfat. In addition to this grain ration the average cow receives i 
^ t ’2 pounds of clover or alfalfa hay and 2 ^2 to j pounds of corn silage 
each i(K) pounds live weight. 

: The following mixtures meet the requirements of a good grain mix- 
lire to be fed in conjunction with corn silage and alfalfa hay. providetl the 
can be bought at a price which will make the ration comparatively 
^onomical : 
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S«aii4e nlxtore A 

400 pounds cracked core or core and cob 
meal 

200 pounds ground oats 
100 » cottonseed meal 

100 ■ ^ meal 

S wn p te aUxtarc V 

400 pounds cr^ked core 
200 » oil meal 

100 > gluten feed 

100 » dried breTS-er’a grain 


8«a^ mtKtitre c 

400 pounds com ssd cob meal 
100 • ground oats 

100 » l^ten feed 

100 I cottonseed meal 

100 > oil meal 

Samiite aiiztitre D 

300 pounds core and cob meal qx 
cracked com 
200 pounds oU meal 
100 pounds o>tton seed meal 


Feeding grain in summer. - Dairy fanners are divided in their opi- 
nion as to whether it i>ays to feed grain when the cows are on pasture. The 
practice of many successful dairyman, and the one in vogue at the coUege 
dairy farm, is to give the animals no grain the first month they are on gra^ 
Thus they secure a rest. Later a small quantity of such feeds as cradedj 
com, cottonseed meal, ground oats, etc. should be given the heavier pn>! 
ducers in addition to the silage or soiling crops to keep the cows up in flesh 

and production. j ■ 1 

Encourage persistency of large milk flood. — In order to induce per- 
sistency the following points must be observed in addition to weeding out 
the non-persistent animals '. i) proper feeding, 2) breeding to calve in fall 
of year, 3) proper milking and manipulation of udder, 4) regularity, 5, kind- 
ness, 6 ) grooming, 7) watering, 8 ) salting, 9) keeping flies from cows, 
10) sheltering. 

Influencing butterfiU production. - Butterfat production can only 
be increased with certainty and sufficiently by obtaining a large and per- 
sistent flow of milk. However it is evident that each of the followq 
factors may have a slight influence upon the per cent, of fat in the mil 
breed, individuality, age, period of lactation, condition, excitement, 
quency of milking, season of year, temperature, feed, whether first or 

drawn milk and grooming. t £ xu tr lA 

Rearing the calves. - During the first three weeks of the calls! 

after being taken from the dam it should be fed from 2 to 3 ‘-j 
of freshly drawn whole milk three times a day, When the calf is thia 
weeks of age it may be fed twice a day, and skim milk can gradually aa 
slowly be substituted for a like amount of whole mi^. In three moJ 
weeks the calf should be having a whole ration of skim milk. When i 
reaches the age of six weeks it should be receiving from 12 to 16 
of warm milk a day. Great care should be taken not to over-feed the a 
with milk. At the college farm best results are secured by 16 to 18 pou® 
a day when on fnU feed. It is usually advisable to continue the sw 
milk feeding until the calf is about dght months old. 

Grain ration io calves. - A grain ration of equal ^rts com. oats w 
bran, with a small quantity of dl meal, should be provided for the ^ 
Calves dropped in the fall and early wmter will do well on pasture the 




On tke of the Rtcord Sheet there U • reprodttctloh o* the ({enealofiy erf the animat, tncludtnn x6 aecendant* for the pure bred a nh na le (■ aaceadanU to gmde yi fmatt , 
pntemul aacendaacy haring a recorded geoealcwyt. Thla Record Sheet cootalat furthermore all protalnent aona and daughters erf the aacendant^ their R^teter number and thw 
k and hotter fat reoorda for the mother* aa welT aa for the daughter* of the famoua tmll*. 
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summer if provided with some grain and shade, while calves dropped in 
the spring or early summer are much better off when properly cared foj 
in the barn during the first summer. 

for milk. — There are several calf meals on the market 
which seem to give very good results especially when fed in addition to a 
smalt quantity of milk. T!ie following mixture gave the best results at 
the Pennsylvania Experiment Station : 

Wheat flour 30 lbs., cocoanut meal 25 lbs, nutrium ’* 20 lbs, oil meal 
10 lbs, dried blood 2 lbs. 

In feeding, the milk substitute was mixed with warm water at the 
rate of one |)ound for six pounds of water and fed from a bucket. The 
calves were given their mother's milk for about a week and then the milk 
substitute gradually replaced the milk, until at the end of two weeks no 
milk was given. During the first five or six weeks the calves W’cre given 
about two pounds of the mixture per day. From this time on until calves 
were 100 days of age they were fed two and a half pounds a day. After 
this age thev were fed a grain and hay ration. The results, while not equal 
to those when milk was used, were sirtisfactory and good dairy heifers 
were raised at low exi)ensc. 

Feed and care required by dairy hcifen.. The following are excel- 
lent rations for yearling dairy heifers <Uiriim tlie winter months : 


I. n. 

Silage j-j ll>s Clover ur alfalfa liay i s Ilis 

Clover or alfalfa luiy S 11 k> <*r:uii i 

Grain. 2 lt»s. Ko<its -'u ll»s. 

in. 

Clover or .ilfalfa hay ... i s !!«' 
t',rain i H's 


It costs from $ 30 to S bo to grow a dairy licifer up to [uoducing m 
Feed and care oj the dairy htill. - A too iil>eral ration of silage is nol 
good lor the herd bull. In addition to a small quantity of corn silage 
b^y be ol corn, oats, brai 

- The following records, requiring but ver>' little time 
and effort ehouM he kept : prndudioti of milk, production of butterfat. 
feed records and breeding recortls. The large record sheet in fig. i illustra- 
tes an excellent method of keeping these records adopted by the Ihiiry 
Farm Department of the Iowa State College. Ames, Ta. 

350 - Ewes* Milte Its Fat Content and Relation to the Growth of Lambs.: Studies 
MaHp in the united States — kitzm.vn, i* <1.. in jifvmai of AifuuUurji 

Yol. VIII, X<\ pp. Washington. January S, tyi;. 

In the course of the sheep -breeding experiments carried on at the Xe« 
Hampshire Agricultural Experiment Station, some oliservations were made 
on the comparative milk yields and tests of their fat content (l) for h 

{1} S« : B. 1016 Xu. ] Tcslfi on SfiUting-Ewes in Huokbo' YieW ‘4 
Wool. 
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jtinct mutton breeds and ii types of i 5 rst<generation crosses. Attention 
jfss especially paid to the milk-yielding characters of early- maturing mutton 
5ree<ls of sheep, for the necessity of obtaining good early lamb for sale 
‘inphasises the importance of selecting breeding ewes w'ith some regard to 
jjeif potentialities as milkers. 

The data available on the subject indicate that ewe.s’ milk has a much 
liglher average of fat than cows milk, but c.ne ol the interesting features of 
;ves’ milk is the great variation in the prod net of single individuals at 
lifferent [>eriods during lactation or <Uiring different lactation i>eriods. 
there exists apparently very little differener in this resin-et between breeds 
lelected for large milk yields and those that are not bred es[;ecially for milk, 
nciuding the more common Knglish breeds and those of the Merino t>’pe. 

Of the milk-breeds, Hrciio gives the analyses of milk from ”3 Hast 
friesian ewes, showing the ranges resi)ectivel>' of 4.32 to 10.80 - 4.35 

io 7.50 % 4-15 % to 7 ,f 8 Bksana gives 9.30 as the average 

jat-content of 176 samples from an Italian breed, the samjdes rejjresenting 
[period of 21 days after lambing. Trillat and I'orkstikk report 6.(iS 
is the average of 10 samples from the ewes of the Roquefort region of France 
[nd Sanna gives 7.53 % as the average of 55 samples from sheep of southern 
jardinia For the non-milk bree<ls. Fvixkk and Kliunheinz of the Wisconsin 
,gncultural Station give the following analyses: Oxford, 7.O5 Sfjuthdowm, 
.4 r>orset, 7.2 Shropshire; 5.88 ; Merino. O.oo and Montana 

.15 These figun*s represtmt the averages of several individuals of each 
rml which compare very closely w ith the averages obtained bv the writer 
t the New Hampshire Agricultural Station, where the average w'as 6 for 
be cross-breeds tested with variations between a minimum of 2.4^’,, and 
maximum of 12. l ®;,. If the fat content of the milk of ewes of different 
ges is considered , wc have the followang general axerage : 2 years, 5.S % 

- 3 years, 6.2 — 4 years, (j,2 5 years, ().38 ' - b years, 

^ 0 ~ 7 years. 5.3 S years, 10.7 (for a Southdown ewe). The 

5 ])ective ranges are : 2 years, 2.7 to 9.5 , - 3 years, 2.4 to 11.4 — 

12.1 % - 5 years, 2.4 to 10.5 - - 0 years, 3.0 to 

; 3,6 to 7.0 In view of the great variatiojjs between 
le^of the same breed, or cross, the averages for llie different breeds and 
lose most of their significance on aiTount of the small minibers 
.’ailable. 

From an examination of the data obtained by the writer, it ap]>ears that 
lere is a remarkable variation in the fat content of the milk of individual 
independently of their age or breed and that the fat content of the 
of the same ewe varies considerably in different lactation ]>eriods. and 
at \ arious stages of the same period. 

Fat is still quantitatively the most x-ariable factor of the solids in the 
of breeds of animals in which selection has been practiseii for generations 
•ncrease the fat content. Such selection has so far failed to stabilise 
percentage of fat in milk, partly because no definite limits have been set 
' Ihe standard. In mutton breeds of .sheep, in which no endeavour has 
niade to modify the fat content, or increase the milk yield, by selection. 
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there exists apparently an equally unstable variation as regards the per 
centap of fat in milk. These variations are only of importance in the lat^ 
case, in as much as it may be a limiting factor in the rapid growth of th 
lambs. The researches of the writer in this direction tend to show tha 
there is no very definite relation between the fat percentage and the increaa 
in weight of the lambs, for the highest gains were obtained from mil) 
varying in fat from 2 to 3 per cent, and the lowest gains frcm miUctestim 
to 1 0 per cent, or over. The limiting factor seems rather to be the quantiih 
of milk within the limits shown in the following Table. 


Average increase of Lambs in Weight at 8 Weeks on Varying Quaniitia 
of Dams' Milk Varying in Fat> 


Ftt coateot pel cent 


11: i p 

I'si || i Is 

1 ” ' 

; ! 

t 2103 3t04i4tos|sto6l6t07 

1 ' ' i i 


Wctgtit locrcuK 

1 1 

13 * Hish. 

Good, i&ts 

35] Fiir. 16.03 

12' Foot. |ao3 

1 

lbs. i ibt. ; lbs. ; lbs. ] Ibt 1 tbs. 1 lbs. 1 ItA 1 

4w| 35.0, 9^ 3S4I 34-O1 iW! 29.O1 w- 1 - ' 

32.5! st.o 3^0; 3t.0i 31X>| 33,0] 314 ) 23.0] 3J4) ^ 

— 1 25.0] 22.3; 27.3; 26.3; 24.0; 26.0< 25,01 JU) 

1 — 1 13.0 21.0’ i94>i i&o; i9.oj 12.0! ~ i 9.0 14) 

j /twrsj#: 37.0! 26,5; 27-1. 30 lO; 9!7,3i 274): 24.0’ ilr. - 1 


The difference in weight increase between lambs from high-milhi^ 
ewes and good-milking ewes is 16 per cent.; between high-and fair miikii^ 
ewes 38 per cent, and between high — and poor-milking ewes is 79 per cent 

The writer deduces from these figures that the mUk, though normal!] 
poor in fat, always contains sufficient for the requirements of gro’wlh, pm 
vided it is furnished with a sufficient amount of albuminoids and rainefl 
substances (especially lime) to satisfy the needs of the young growii 
animal. 

An examination of the growth curves shows the great uniformih i 
growth in the 4 different groups, and a maximum increase between the^ 
and the 8th weeks followed by a slight increase between the 8th and 12I 
weeks, when the Iambs had free access to a liberal amount of grain andba 
which they ate greedily. 

Apart from the influence of inherited capactty, mast has limitations] 
promotii^ net increase dependent on rate of growth. Growth in its tin 
is notd ependent on mast. Its limitations are set mainly by inherited capi 
city and an abundance of proper food. In other words, weight increase froi 
n^ can only be relative, whereas growth is not limited in the same seta 
Recent investigations into the nature of growth give added significance 
the importance of an abundant supply of whole milk during the earlier^ 
ges of adolescence. These concern not (Ofy the specific functions 
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vjriotis ash constituents, in raetaboUsm, but also the newer interpretations 
of the structural differentiation among the various amino-acid derivatives 
of protein and thdr respe<^ve effect on growth. Protein under these dr- 
cmnstances loses its generic value, and its character and source become a 
matter of as great importance as its quantitative sufficiency. 

.Cl - Egg-Uyinf Reeoid of White Leghorn Pullets. — Banson, s. g., in ifu journal of 

ike Board erf A^caUure, Vol. XXIII, No. 10, pp, 997. I^ndon, January 1917. 

The following egg-laying record of a flock of 750 White Ughorn pullets 
bred, reared, housed and fed by the writer, has been communicated to the 
Board of Agriculture. This account of the results obtained by Mr. S. G. 
Hanson is likely to interest large poultry keepers. The Board are in no way 
■responsible for the figures, which, it may be remarked, are not applicable 
ito those who keep poultry on a small scale in conjunction with farming or 
[gardening. 

The monthly wholesale, price the ^gs realised in London, is also given, 
ogether with the amount allowed for feed. The latter figure is approxi 
aate, but fully covers all charges for feed, labour, fixed charges, and 
ailway carriage. Tlie pullets were hatched during April, May, and June 
^15, and the egg-laying record is from November, 1915, to October, 1916. 


Motttb Year 


lovumber 1915 

)« 3 einbcr . - » 

anttary i I916 

February > 

ilaich » 

Ipril I » 

I • 

une ' ■ 

nly : • 

ittgIKt ' • 

ieplcmbcr , » 

taofier ■ 


Pri« 



per doxen 
wbolcMle 

‘ £. 

s. 

(L 

698 ; 

2/9 

i 8 

0 

6 

! 5 393 1 

3/2 

^ 71 

10 

2 

10.831 ^ 

2/5 

io8 

19 

10 

* 13078 i 

»/9 


5 

9 

16 384 : 

1/6 

102 

7 

6 

16 974 ; 

1/6 

88 

8 

1 

15216 

1/6 

95 

2 

0 

13 064 ■ 

1/9 

95 

4 

0 

12901 ’ 

l/ii 

; 103 

0 

5 

; 10 790 

2/3 

lOI 

2 

3 

7 066 

2/8 V, 

74 

12 

6 

3 * 4 ^ ; 

2/10 

; 38 

5 

0 

125641 


. 981 

iS 

0 


.\mcmnt realized £ 9S1 iS o 

less cost of feed, labour, railway carriage, upkeep of houses and 

yards, etc. £ ^5 Q 

Net piofit on flodr of 750 pallets £ 5 i,t 3 o 

Aveiagtpei bird 167V1 

> ■ ■ in cash £ i t 2 

CoHl lif feed, labour, railway carriage on eggs, fixed charges, etc. 

pa bird. £ o i* 6 

Net profit per bird £ 0138 
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- Sta4y #1 ttie Gtnltal Functions ol the Silk Moth In Rotation to tho Orieoijtijj 

At tho CoOOOnS. — SaCC«3, Rosa, In U Slaxioni sperimtntali tftaru tialianf, Vol. i 
No I pp. I 5 - 3 -- 3 figs- McxkiB, 1017. 

Verson in 1894 and Kato in 1913 both obsemd that the silk-wgim^ 
when about to turn into a chrysalid, endeavours to take up a position win 
the head upwards and that in the majority ol cases the chr>'saaj 
places itself upright in the cocoon with the head in the vertical poi 
tion Kato has questioned whether this jmsition is not injurious to 
reptodiiction. for chrysalids enclosed within coc.xins placed vertically 
rest with their whole weight upon the abdonunal extremity, which be- 
comes flattened and pressed out of shaix- to the detriment of the genital 
organs, (il tXher scientists (Mozziconacci, Oh-skppina Ravenna) have, e- 
peated these experiments ami obtained divergent results. The present n-rita 
has now repeated them in his turn at the R. Istituto Supetiorc .\graria of 
Perugia, iiixrn the races ; ■' Giallo Ascoli " OiaUo Abruzzo " Inaocio 
Chinese oro ". His observations confirm those of Kerson and Kaki, 
Silkworms of the " Incrocio Chinese oro " race were distnbutcil om 
faggot of broom placed vertically and others of the same race n|M)n anotlia 
faggot placed horizontallv. Among 20 cocoons of the 1st group (A) rt wasoV 
served that the chrvsalid had the abdominal segments deformed; araij. 
20 cocoons of the 2nd group (H), all tire chrysalids were normal , i; pairs 
of moths belonging to group A and K. belonging to group B shout , 1 
difference in behaviour at mating ; on tire other hand, at onisrsition, group 
A furnished a lesser weight of eggs than B, a larger number of stenlttgjs 
and a much larger number of eggs remaining in the ovarian duct. (Nr a,s 

is colitunentlv advisable in breeding for Tepiroilnctinu piirimsto 
place the brmrm in a horizontal misitioii. resting it, for instance, on himlte 
similar to those in general use for ordinary rearing purposes. W.b ordi 
an arrangement, the silkworm generally makes its cocoon with he Kg 
a.xis oriented in the horizontal sense. In this way the chrysa hs lias the K 
and abtlomen at the same level, thus allowing the abdonuna "'V , 

reprwlnctive organs to .icipiire their normal formation to the adv.mta, 
egg pro()uction. 

neh.,r,our at mi/vodmn 0/ math. ,krx.cd wm ruroons icnniMI 

tampard mth that 0/ mnths lwn:,m!al ‘ 


it 7 


NunitK-'r (if I.iyin^s 

Tot.il weight nf 

Average wcighl of dhc !a>inK 

Numbtt of sti'Tilc vgitis 

Nunilx-T of cotiipleit' layings ... 

* I incomplete » . - • ■ ^ 

Minimum rmmlK-r ,if eggs remaining in ovarian 
Maximum numUr of exgs remaininK ‘ovarian tubes 
• In this rare, moth toith normally formed addomen had, prtvmus to 
of 462 eggs in the ovarian tubes 

(i) See also B. N** 


to 2 i gr 
" t ;7 


437 


3 

(. :ll^ «T 


liivim:. ttn 
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.S«ric«HttW A?«i»|e Rtiurns from Sllkionn BcarlEg fn Monsa 

rears; Govemmwn momafsiiMot of tbe Induitry.- Minhieno de FomnUo i3*r«- 
^ general dt AgriatUur*, Hinas y Monies, Sfn-,cto de Pnbiiaiciones a^ricoUis, Hojas 
f^goJoras, Year X, So- 20, 7 pp. H^ulrid, October 1916. 

A aiticle published with the object of encouraginj^ the 

votm industry 10 Spwn. In normnl years the average returns are as 


aided ^ 

Expenses. 

lUflce oi selecttd ictd francs 

tg. of mutberry leaves at 5 fr. per 100 kg ^5 ^ 

Jays work, by head of family occufiixl with the rearing ..... 3^ 00 

of used paper as bed for silkw'onna ami for ci/Ucciing cocv.ons 

at 3 fr. per ream 6 3^ 

jitcks of branches at 1-50 fr, each ^ 

Tidal expenses . . . .^^,50 francs 

Receipts. 

kg, of cocoons at 2,5a fr. per kg 241.50 

Set Prupt . . . 151.00 


With the object of developing the silkworm indnstiy in Spain, the law 
jarch 4, 1915 (the text of which was publislie<,i the following day in 
Uceiii ofkiit) provided for the following : i) I'ree distribution to farmers 
iulberTY seedlings of the proper varieties in as large quantities as jiossible ; 

I varding of money-prizes of 50 francs [>er im inullierrY trees in normal 
ng and intended for silk- worm rearing 3) Awarding of prizes of 25 fr. 
00 meters of mulberry trees tTaincHl “ en esi>alieT and i>er 100 feet 
[ilberr>* planted in lines ; 4) Awarding of a subsidy of 0.50 fr. per kg. 
Esh cot'oons produced in Spain ; 5) A subsidy of 0.25 fr. per kg. of fresh 
lish cocoons reeled in Spain. 

The same law also provides for the following measures : i) Develop- 
\ of tile official Departments for the selection and distribution of 
Q seed, and for instruction in the cultivation of mii]l>erries and in siik- 
ti rearing ; 2) Formation of nurseries of tlie liest varieties of mulberry. 
The cirstums duties are raiserl to 4 gold francs per kg. of twisted silk 
To 5 gold francs per kg, twisted silk bleached or dved, imported from 
id. 

for the idxive purposes a sum of 840 ocx) fr. has been prouded for in 
stimates. dating brom 1915. 

Hbw Freeiing Vnttu fof the IPreseryh^ of Fish. KALtEKT F , in Z^ifsekrtfi far 
^sch un j MtkkMygiam, 26lh Ytar, Part 23, pp, 35 ^353. Berlin, Sept 1,1916. 

he writer describes the proo^ ret^ntly invented by Ottesen for 
ire^n ation of fish, alieady patented in a large number of States and 
'ughly tested in Gmiaay. It consist? in freezing the fish by plunging 
JQto a strongly refri^gtated salt solution. The idea of using a cold 
oluhon is not, of coune, but Ottesen has given it a form capable 
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of practical utilisation. The greatest difficulty was that of pTtventin«tii 
salt of the solution from penetrating into the fish. Ottesen has elita 
nated this drawback by employing a salt solution very far froni reachin 
the saturation point when it is lowered to the temperature of the 
process ( — 15® C). Such a solution cannot lose salt to the fish v\hi^ 
immersed in it ; on the contrary it passesses the faculty of itself ahsorl^ 
more salt. 

A previous refrigeration of the fish in iced water is, however, itecessar 
because ; i) when the fish are plungeti into the solution, the temperature 
this latter rises and reacquires its faculty of yielding salt to them as long; 
temperature of solution imd fish are difierent; 2) the almost inmudi ate free 
ing of the external layers of the fish presents the salt from penetratut 

Exact determinations of the salt content in a munber of frozen | 
showed that an absolutely minimum quantity of salt penetrated the ski 
and the immediately adjacent flesh. In these portions only o,_'4 to 042' 
of XaCl was found as against o.l % of natural salt content. Similar n 
searches on fish frozen in a more highly concentrated solution gave, accori 
ing to the degree c.f saturation, a proportion of salt varying from double | 
sextuple. As long as the saturation point of the solution is not leaciiej 
white, snowy masses of pure ice continue to form. The type and quanta 
of ice formed serve as useful guides as to whether the solutionis at fP 
required concentration. 

The apparatus required for working the process is relatively ve 
simple. The solution is jxmred into an isolated tank and kept onustant 
and vigorously in movement by means of an agitator. The necessary wH 
transmitted to the solution' by means of a system of refrigerating pips 
the source of cold being a refrigerating machine. The size of the tank a 
of the machine is determined by the quantity of fish to be frozen. 

In a basin of 2 cubic metres ca[)acity iqy cwt. of fish can l>e froioi 
24 hours. Further tlie frozen fish should be kept till required in premi 
where the temperature is lowered to about j^C. 

The advantages of the system are as follows : n) All loss of weigiit 
evaporation of water is totally avoided ; h) the fish retain an ap])eaTana 
frtshnfcss ; r) the rapid freezing saves considerable time and space, andl 
muscular tissue undergoes considerably less change. 

The economic advantage lies chiefly in the fact that the market e 
be kept r^ularly supplied with perfectly fresh fi.sh from t lie moj^tdiS 
fishing grounds. The nece^ry plant may also be installed on vessels 

The writer intends giving later an account of this process as 
to meat-storage. 

355 - The Muskrat {Fihtr zibtthicu$) Injorloat to Fish and Aquatic Itf 

Bavaria and Bohemia (i), — koff, r, a»d mai». h n , Account 

siuily the Muiktat in Bavarta aUd Bohmia, in AU:,mcin< Fi$ck^rn-/r(fnni- 
3» PP 33*37 5 No. 4 , pp. 40 * 32 . Munich, Feb. i and 15 , ojt?- 

The muskrat obtained access to Bohemia and Bavaria in 1 804 anas 
that time has become established to mi ever increasii^ degree. Kcalhrat 


(1) 8tc abo; B. 1915, No». 342 417 — B. 1916, No. m. 
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^er d this kcrease in numbers the Bavarian Home Office has issued an 
rdef empowering the local authorities of I/5wer Bavaria, the Upper Palati- 
nate and Upper Franconia to instruct the persons hereafter mentioned to deal 
with this animal and to communicate their observations to the authorities in 
question : huntsmen - fishermen - owners of factories ~ officers belong- 
ing to the agricultural department - foresters - Customs officers — wat- 
er bailiffs road inspectors etc. At the same time, the Munich “ Biolo- 
;gische V'ersiiobs-Station fiir Fischerei ” and the " Bayrischer Uandesfische- 
feerein (Bavarian Society for Pisciculture) rec'eived considerable sums to 
L distributed as rewards for capture. 

' Xo method has yet lx.‘en found, either in America, Bohemia or Bava- 
ria, for eliecking the multiplication of the muskrat. Consequently it was 
iecided to ha\'e recourse to ob.ser\' 3 tif>ns u|)on the biology of this animal with 
I view to acquiring new principles on winch to found on efficacious method 
of control With this object the Home Office api^iinted a Commissioi., the 
members being Prof. Rorio. a member of the Im{)erial Biological Insti- 
tute at Ualilem-BerUn and Drs. (i. KoKFFand H. X. Maier (autlxirs of the 
article here summarised). In the autumn of 1916 (13th to 20th October) 
the Coimnission visited the principal localities of Bavaria and Bohemia 
ffbere muskrats are taken and thus obtained first-hand information as to 
the advantages and drawbacks of the different methods of control. 

The first 3 days, when various s|H)ts of I/)wer Bavaria and Bohemia 
ft ere visited, no observations of import ance werc'niade. Among other jKants 
the remains of muskrats were found in the proi>erties of the Grand-dukes, 
and a ])art ridge skeleton was found in the lair of one of these rodents. At 
(wo idaces rys/if^rfttS fasciolaris was found in the liver of the muskrat, 
i On the 4th. day the Commissioii visited the di.'^trict of Fraiienberg where 
Ihe animal multiplies very rapidh'. A steei> river bank, an unlikely spot 
a the uninitiated, revealed the quarters of a veritable colony, thanks to 
;be sceni ol u f^ood rfog (a methml to lx? recommended). 1 figging o]>eratioiis 
It till- 1st, nest eiiabhd 8 muskrats to l>e taken, rufortunatelv. digging 
ftsults in damage to banks and dykes excet-ding that eause<l by the galleries 
if the animals themselves 

Xwie/i’rijc oi/f was next tried by introducing into an exit passage open- 
n^' under water a cartridge of “ citrocid " (mamifactured by HiNSi<?:Ri; at 
uickenlu'im on Rhine) and at the same time blocking the other galleries 
ly means of nets. Shortly after the introduction of the cartridge tiie ani- 
nals ap]>earetl, were caught in the nets and were taken alive. This method, 
ithe ojunion of the Commission, .seemed cajuble of gi\fing fairly good re- 
ults ; it has the great advantage of not damaging dykes and banks, but for 
M? on a large scale the above-mentione<l cartridges are relatively dear, 
onseqiiently the Commission recominemls the use of })a|xa or dry’ reeds in 
hrir place, as th«e latter give equally good results. After 3 hours work, 
w 200 meters of bank, 38 muskrats were capturwi. of a total weight of 
3 kg. It may be imagined what an amount of damage these would have 
incapable of prodtidng, though according to the fishermen, the muskrats 





catise considerabfy less damage by direct destruction of tlie fish than by 
perpetual harassing in winter time. 

In order to gain an idea of the frightful fecundity of these aninials it 
may be mentioned that several litters are frequently found in the same nest 
a female has even been found not yet weaned and already pregnant. 

The fourth day was dosed by a dinner consisting mainly of uiuskiat 
meat, when the members of the Commission were able to confirme the re|yB. 
ration already acquired by this dish in America. 

On the 5th. ^y, the Commission visited some ponds at Blatna when 
careful study was made of the method of working of the fhatin^ band trap 
which has already been tested in the original home of the muskrat . this ii 
a barrel half full of water with a large square bunghole, and planks about 
a fooft in length attached to the ends in order to prevent the barrel from re- 
volving. The muskrats, when in the water, are accustomed to take an oc- 
casional rest on some floatii^ object or other, consequently they percli readily 
upon the margin of boards. They then look for a hiding place in the tub aai 
drown. As an additional attraction a bait of parsnip or carrot is placed witl 
in the banel ; care must be taken to renew the bait daily. At lilatna this 
system gave very good results. In the space of one month some thirtj 
muskrats were captured, as many as 8 fell into the barrel in one night 

On the 6th, day the Commission visited Schliisselbutg where the pesl 
made its first appearance in 1908. Three years later (1911) ten muskrah 
were counted, ini9i3 about 300 and, in 1916, more than looo. The damagr 
caused to the fish was not enormous : one case only was found where ti 
muskrats had devoured the head of a fish and about a hundred carp fry (in 
one night], and on another occasion they attacked a carp which had cork 
close into the bank. The damage done to the ponds themselves was mud 
more important . V or protecting the dykes and banks of ponds and prevent 
ing the animals from burrowing, clinker proved to be the best' material 
The barrel traps were of not much use in a pond as the muskrats had coverec 
the bung-holes with reeds and so converted the traps into floating homes. Ii 
a much larger pond it had been noticed that, since the appearance of tk 
muskrats, the aquatic birds, previously very numerous, had decreased «»■ 
siderably is number; it was also seen that the pests, after destroring tk 
eggs and young, had taken possession of the floating nests of the aquatk 
birds and turned them to their own use. 

Finally the muskrats had done large damage to an oaer-betl at the edgi 
of the pond. The stems had been gnawed to such an extent as to give tk 
plantation the appearance of a field of stubble. 

FARM ^^GIKBERING. 

356 - ImirateBMikte in Um CMaifltPattBxn — ,u>nc>» 

MtU di Rinccitimf Year VI, No. 25, PP 333 “ 35 ^i * fig- Vwxfli, Decembci. 1916. 

Hie new type of GaLA»i>i*PATt«20 motor<plough (Verona, Italrf, 
auoceslully tried in cultivating licfe fields in November 1916 at 
(Novara Proviaee. Italy) under the auspk^ oi the El^perimental Stahol 
for rice-growing at Vercelli, does not differ* In slxe aa^ general 
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ides, from the type of the year before (i). A few changes have however 
ujproved the working of the machine by allowing : 

1) l^asier steering, more or less indepedently of the form or tjosi 

-ion of the plough body ; ^ 

2) More easy regulation of the plough-bodies and their work' 

3) The work to be started more quickly and also the inverse fortuming. 

To facilitate steenng, the play between the plough-beam and the 
nachine has been increased either by spacing the two hooks that join the 
jeam forks to the frame, or by replacing the axis (which originally join- 
jd the beam to the perforate vertical bar that regulated the depth of- 
:he plough-bodies) by a pulley which can slip over a horizontal guide at- 
:ached to the beam. 

The increased play makes the adjustment of the attachment bars 
^sier. for they have sufficient movement independently of the position 
jf the beam, and consequently of the plough bodies, so that is is not ne- 
to move the buried plough bodies, as was previously necessary 
;o obtain a rapid and large change of direction. 

This independence of movement between power and resistance 
jas another conriderable advantage for use in rice fields, as the beam 
an be altered within wide limits, and also the fore-socks can be put 
n position more easily for there was no place for them in the first 
lerai-rigid types. 

In order to regulate the plough bodies more easily, the two ends of 
he attachment fork of the beam can be regulated as to height by means 
f a screw and a crank-wheel so that they can be altered in position while 
he work is going on 'as can be done in ordinary' ploughs. 

A new change is in the land grips on the wheels ; the hooks are remov- 
d. being replaced by a simple arrangement of levers and springs which 
Hows of setting all the grips in about a minute and putting them out of 
nrk assoon as the work is finished, and of replacing them by wooden shoes 
nming a tyre for the wheels during transport and preventing the mud 
om entering the grooves between the grips. 

•7 - Ihe Dowlil^ — SdrmtifU Amencam, Vo!. CXVl, ICo. a, p. 6 S. Yoit. 

Januar)' 13, 

This plough invented by J. DowxrxG, Powell, Wyoming U, S. A.. 
« a pair of ploughshares placed back to^.back on the plough standard 



, tgij. Ko. 1074. 




Dowliko Plovox 
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and a beam adapted to be turned through an angle to present either 0 
the said ploughshares at the front. The ploughshares are separateh 
mounted on the plough standard for vertical sliding movement aai 
there afe means for ^multaneously sliding the ploughshares in < 
directions to raise either share and 
depress the other to working position 
on the standard. 

^ BatM-JoUet Traetor wlih Extensible 

SteerUM^'— Vicios, b U GinU 
Rural, Year 8, New Scries No. 6 (No. 66), 
p. 10, 3 6^. Paris, 1916. 

The JouET Oil Tractor Com> 

PANY has fitted an extensible steering 
wheel in the rear of its tractors, so 
as to allow the driver, to be seated 
behind the plough or binder and at 
the same time to drive the tractor and 
control the implements being hauled. 

This tractor has other interesting 
featirres . extensible guide (front 
wheels) and behind a cater]>illar tread. 

If an obstacle is met with, the an- 
terior part of the tread can move 
round the axle of the driving wheel 
which is placed behind. In this dis- 
placement the tread is guided in a 
vertical slot fixed under the girders 
of the chassis. 

The contact area of the tread is 
about 5.5 sq. ins. which gives sufficient 
grip to enable the tractor to haul a 
3 share-plough, working at a depth 
of about IS ins. 

To increa.se its grip, the tread 
has an ingenious arrangement which 
causes the draw-bar to act on a lever 
attached at its upper ^wrtion to the 
girders of the chassis and placed dia- 
gonally under it, as that the lower 
end of the lever presses on the axis of 
the central roller of the tread. 

4 cylinder ; 13 HP. at dnv bar. 

2 Spudi ; about 2 and 3 miles pet boor. 

W tight: 55 cwt 

Diuunsirmi: n h, long by 80 ft Mde by 6 ft. high. 

Prici (in America) : under £ 200 . 
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PoUto DIbWwi! 1) 8) "Atherton’s Simplex". — The Impiemeni and 

Kevim, Vol. 42 , NO- 3 «*» PP- 1122-112^. I/mdon, February 1, 1917. 

1} Tilt* Burgess dibWer. built by Messrs G. C. & Son, Derby, 
holes in the ground for the recq>tion of seed potatoes. The wheels 
re a convex tread which holds the sides of the drills back while the 
es for the potatoes are being made. The wheels are also split and grooved 



l^g. 1. — Burgt^'s Wbhlcr, 



Pig. 11. — AUn-rton’s * Simple*’* Dibblcr. 


that thf? dibble or hole makers can benujved any required distance apart, 
template being provided to ensure their quick and even spacing. 

; 4 Atherton’s "Simplex” Marker, made by W. Atjikrtox. Manches« 
jt. carries on its axle two large steel wheels, njwn the rims of which are 
hml the dibbles, these Ixring made in halves and so formed as to clasp 
|f outer el^es of the wheels. By loosening the nuts holding the dibbles 


6 ^ " 



togethet^ey can be sh^ed to various poatiom so fts to make holes eiii, 
12 , 14, i6 or i8 inches apart. Being without rfiafts or pole the ma(^ 
can be turned on a narrow headland. It can further be (xmverted intoaio 
or sdrifier by adding a set of tines and dips. 

360 - H» • Marwr Potato Digger. - rA« impUftmt Hnnrv, 

No. 502, p. 11132, I fig. February i, 191?. 

The " Marvel ” potato digger made by Messrs A. Bauach & Sons la 
two reels which are diain-driven. Dividers are' used to raise the tnpst^ 
wards the centre of the drill, and the reels act as a rotary riddle utjd« 
neath the soil as it leaves the diare. The potatoes are brought to the ^ 
face and spread out to a width of from'3 to 4 ft. 



The " Marvel " Potato Digger. 


The shares and reels are adjustable to suit varying conditinns of sd 
roller and ball bearing reduce the draught so that the machine can be eas 
worked with two horses. 

361 - Grain Driers How In Use in Cermany. — “Sw No. 373 of fW* 

362 - A Hew Mndiine for Peeling Citrus Itulti— Hood s. c. io UttHed 

0/ A pT’cnlturt, Bnlldin N" 391), pp. 1 9, tigs WasblngtoD, P. C., Dciftnlxt it>. ’*1 

This peeling machine has ^n constructed by the United Stats I 
partment of Agriculture, patented under U. S. Letters Patent N** i 
and is dedicat^ to the public. The machine has been thoroughly tesi 
at Orlando, Fla. , and it has been found that by its use erne man can in < 
hour remove the peel from 2 tons of orauges or from 3 
fmit. The |)eel comes from the machine in a finely 4 iw 4 cd conditi^ ^ 
table for the extraction of the oil, and ^ peded feldt is delivered u 
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■ondition suitable for (Me in the manufacture of various food products 
It is unnecessary to sort the fruit prior to puttins it through the machine’ 
DESCBimON OF THE MACHTNK. - The machine consists of four es- 
Bitial parts, as fwows : 

i) A rapidly rev<dving drum which removes the peel by a grat- 
ng action on the fruit * 

■Maekine for Puling Citrus Fruits. 



Pig. I. - G<DCTal View. 


2) A spiral feed screw wluch carries the fruit along the dnim, at 
^ same time rotatii^ it in a forward direction so that the peel is renmv- 
^ io the form of ^pir^. 

3 ) A f«d table of special construction which serves as a support 
or the fruit while paatung tbrojogh the machine, 

4) Au adjustment mechanism to vary the relative position of the 
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drum, feed screw and table, in accordance with the character of the fruit 
to he handled and the degree of its ripeness. 

The details of the machine as they appear in both perspective and 
cross section are shown in fignres i to 4. 

The lettering of the various parts of the machine is the same in ai| 
of the figures. 

The drum (fi^. i, 2 and 3, A) — The drum is n feet in length and is 
made in two parts, each 5 feet 6 inches long, since it is found that if it 
is built in one piece there is a tendency to sag in the middle, thus causing 
great vibration when run at the necessary s^)eed. h'ach part is built o[ 
narrow staves 2 inches wide and i ^/j inches thick, bolted to 3 cast-iron 
pulleys 10 inches in diameter and 3 inches face, which are placed one at 


Machine for Peeling Citrus Fruits. 



Fig. 2. — I^ongitudioal vi<;w of tht- madiinc with rover letoovnl, 
f^owint; arranj^emciU of linmi nn<l feed $crew. 


each end and one in the middle, being mounted on a shaft I insjn 
diameter. 

The end pulleys are s<d on the shaft, with the hubs inside, and \k\ 
middle pulley is equidistant from the ends. | 

When all the staves are in place, the drum is turned either <m aj 
lathe or on the machine. | 

The grating surface of the drum is made of No. 24 galvanized iron.: 
cut into stri|>s 4 inches wide and punched to form the special 
required. These teeth are formed by a triangular punch with two dde 
straight and the third beveled to form the ixiint. The teeth are Irora 
three-sixteenths to one-fourth of an inch long, with the point raised froa 
three thirty-seconds to one eighth of an inch. They are about three 
fourths of an inch apart each way and so placed that when ’the strips ait 
in position on the drum the teeth will project in the direction in whic& 
the dntm rotates. 
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The strips are wound spirally on the drum until it is entirely covered 
A are then nailed down smooth with No. 3 nails placed about an inch 
^ ^ It is essential that no sharp corners or edges of the metal be left 
Cjectiug, since these will cut the fruit and cause trouble. 


Machine for Peeling Citrus Fruits. 
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Fig. 4- — Upper face nf fee^l taWe. 

The frame (figs. I and 2) is made of pieces 4 by 4 inches mortised 
and properly braced with iron. At the lower end of the 
machine the frame is 20 inches high and at the upi)er end 3- inches high. 
^ that one end of the drum is 12 inches higher than the other. The frame 
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is fastened to the floor by lag screws, the ends being |jither secured 
iron braces. 

The feed screw 2 and 3. the same Ittigth as the dnm 

It is built with 2-m^ galvanixed-iron pipe as a shaft, on wWch is solder^ 
a spiral made of 22-gauge galvanized sheet iron. The flights of the spii^ 
are 3 ^/, inches high and 4 inches apart, and are set on the shaft so tii^ 
they project forward about if. The faces of the flights are 
thickly with the 3-comered punch, forming points about oue-eij^hth of a 
inch high on the forward face. This screw is supported by pieces of 1 
•/^ inch shaft set in sleeve collars held inside the pipe by screws. Th 
shaft need not extend more than 2 feet into the pipe at each end. 

The feed table {figs, i, 3 and 4. G) consists of a wc^ or iron franj- 
9 i/, inches wide, running the entire length of the machine under the f^ 
screw. The top of the frame is covered with a lo-inch board, which is ctif 
into sections as shown in figure 3. These sections are held in 
by some sort of fastening on the outside edge, so that they can be diawj 
out at will. The upper surfaces of these slides are covered with gal- 
tranized iron, teethed on the inside half in the same manner as the flints 
of the feed screw, but with the teeth a little smaller. 

The adjustment mechanism (fig. i). - The feed screw f is supported at 
each end by an iron bar H, attached at the lower end to a babbitted 
collar a on the drum shaft and held at the other end by a vertical standard 
I, in which are several holes / for receiving the bolt k. The hole in the 
iron bar H. through which the feed-screw shaft / extends, should be al 
such a distance that when the feed-screw is in place there will be aboul 
one-half inch clearance between the edge of the screw flights and tb 
drum. In case the machine is to be used a great deal, the Ixjaringft* 
the shaft of the screw at f in the arm H should be reinforced by a bablritt 
ed bushing to prevent wear, the short arm Af is attached at the lowe 
end to the same collar as H. and the other end rests on the wheel nut A 
running on the rod which is secured at the upper end of the arm B] 
means of this wheel nut the outer end of the arm Af can be raised am 
lowered. 

The feed table is supported by an iron arm attached underneath am 
forming a brace to hold the parts of the frame in position. This armi 
carried up to the level of the top of the table and bent at right angle t 
extend in the same plane as the top of the table. At K this arm is serare 
by a bolt to the arm M and in then bent upward at right angles, im 
ing the lever 0 . At the top this lever receives the iron r^ and 
against the wheel i^t P. By means of this wheel nut the incline 0! U 
feed table is changed , moving orl the bolt X as a pivot. It is . 

the centre of the bolt K should be in the swnc plane as the surface ot 
drum and so anai^ed that the in^de edge of the ^des forming the tc 
of the taWe should be about three-eighths of an inch from the < nim 
The shaft cf the drum should be fu:^shed with a pulley ot Sim 
face, of the proper diameter to drive the drum at 600 levolutiotis p 
minute. The feed screw is furnished with a laige ^odeet wheei ai 
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yen by a small sprocket oti the drum shaft, of the proper size to turn 
. feed screw at 150 revolutions per minute. 

' T;}^c ped receptacle. — Underneath the drum is a trough made of 
or galvanized irwi to receive the finely divided peel. This trough 
ends nearly to the floor and toward the front of the machine to a ver- 
al line from the outer edge of the feed table. The back of the trough 
tends upward to the top of the frame and to it are attached removable 
7 ers which entirely Inclose the drum and feed screw. These can easily 
removed for clearing and for remo\dng the peel which adheres to them. 
Operating THB machine. — The fruit to be peeled is placed in a 
ge box (figs. I, 2, and 3, 1 ), the bottom of which is a few inches higher 
in the top of the drum at the lower end. From this box a narrow spout 
y, 3, U) extends to the edge of the feed table. The fruit rolls into this 
Jut and is fed by band, one at a time, between the two lower flights of 
efeed screw (see % 3), one being delivered at each revolution of the 
d screw. The fruit is carried along by this screw in contact with the 
lun, which removes the ped by grating. As soon as the fruit wmes in 
ntact with the rapidly revolving drum it tends to spin rapidly in the 
fposite direction, but this is sufficiently retarded by the toothed sur- 
ce of the table, which supports it. so tlmt it is acted upon by the teeth 
the drum. The toothed flights of the feed screw tend to roll the fruit 
rward on the table, so that the peel is removed in a series of spirals. The 
filed fruit is delivered from the spout W (figs, i and 2). 

In adjusting the machine for work, the weight which the fruit presents 
the drum can be changed by raising or lowering the arm H on the stan- 
jd L (fig. 1). By means of the wheel nut P, the table can be inclined so 
to increase or decrease the angle made with the drum, fhe smaller this 
igle is the more tendency there is for the fruit to be pinched against the 
urn and the more severe the grating action. The wheel nut N raises 
lowers the arm M, so that the table may be kept at the proper distance 
iwn the feed screw. 

Changes required for the various Citri's Fruits. — The di- 
jBsioDs as given are those suitable for oranges or lemons. If it is wished 
use this machine for peding grape-fruit a feed screw having flights of the 
Oper size can be constructed and installed in the same manner as has 
en described. In the case of limes, the screw can be made smaller and 
orter. 


5 - Tipping TnUlMNL— TiU a$U Machinfry Revitu\ Vol. 42, Na 502. P 

* Lowioa, Ftibnavy 1, 191;. 

The traction wagon and trailer industry has made great progress of 
e years. Thus, Messrs RirsTON, Proctor & Co. Ltd., of Lincoln provide 
0 types of trmler oC interest to agriculturists, one side-tipping and the 
Kr end-tipping, < 

Tbe first (fig. I) tipped on dither side and only requires one man 
the miechadtsn even affien fully loaded. During the operation 
%ing, the botteni eptbe tra^ at the side to be depressed, automatic- 
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ally draws dear of the door, which remains in its rormal position, ^ 
movingjthe wagon forward the whole contents are discharged 



rijj. r - Rv’ston, t^RCKTOR^J’^St Co. iraikr. 



Pig. n. — RcsTON, Proctor & Co. «Bd itp|»ng trafer. 


without needing any shovelling. 

The end tipping model (fig. 2) can di^ihargc its 


maximmn J 


By turning a crank the front c-ndpf the traiwt^ I ■ . 

tonitlK' taU board «-hich remains in its normal nositior 
. oi'.tlet for the material, allowing a 
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Tiliage Machinex anJ ImpUmmts, 

1 CUkI htvakvr attachment for pltmKh.s. 

173 232 »i>ad Gm<Uug niKl Ditching ^lachinj 

172 27? Harrow. 

173 2*)2 CultiviilxiT Device, 

172 300 Agricultural nuichiiu- 
1 72331 I>f (chins nwchinc. 

172 653 hUrrth cnitcr. 

101 y«t3 - 102 756 CuUiviitors. 

102 t'kiughs. 

1 2 to 3 [ I Mtdor-cuUivatHtr, 

I 2io7‘;3 Harrow. 
i 2toyoi Hough athichmtmt. 

I 211 Agricultural imi*lcinciit 
i 211 33S Harrow athiclinicnt 
1311 5f>5 Tnicti»r lor ploughs 
I 311 <>6K iHough-hUch 

Manuns ohj \fije,Brf Jh'.lnhut,,r, 

; .4. Firl^t r,f c> anainidv, ammonium puljjhate 

iioft aacl I'hrKplmtc, ^ 

74 5S6 DUjukl-mauurc tun 

M rr(>2 I, <k, 3 J'rrict^^ lor making aticiu„j o^nanjidc. 
ro_'4-,3 frotct^ for makiiiR }xiUis.-yc fcrtUisCTs. 

I 3 to (*36 Fertiliser tlistrilrutor. 

1 2tt Sit) Fertiliser filUchmeni for j.iantirs, 

/Vi//s 

172 3 St* Flan ter 


iOtd .horiwj: -UJt^iirjrs 


I 311 ~ 1 11 1 365 Mitriters I 

* 2«t 3^5 Moke 1‘lmitcr. 

I 31 j I ill nu 3 I'LuiU-rs 

1 3 it 029 Grain drill 
> 2n S61 PoUito-plaiitiT 


It planUTs 


fie 

*72 +34 JFnmlng [n^rmeut. 

*72 S 51 Wcti^&lt m«t^ 9 r. 

K«ig<h«n to3 r6o Pninbg Implcnient. 

CoNfrof 0/ Ami Pests 0} Phnh. 

*73 316 Motii tmp. 

*7« e85 Wy catcher. 

Kiitgfiom 14 ^ lus^t impt. 

35 3 )CABiSM! hi^. 



^ KACHINKRY 


. M(0m snd HanntiH Madiim. 

173 1E5 Hsrvesta aMchlnery 

172 2X1 Bean hafvester. 

173 267 *-172 268 — 172835 Ktovestew. 

172 329 “ 172 749 Shocking madilne. 

172 762 Harvester for standing grain. 

74 587 Mowing-machine. 

TJnited fUngdom 13029 Combmeti swath-tnmer and side-delivery rake, 

15293 Flax-harvwter. 

iln^jcd States 1 210958 Cotton-harvesting machine. 

1 311 100 Coro cutter. 

1 221 627 Grain binder. 

1 211 B80 Shocking machine, 
j 211 973 Mowing machine. 

I 212 on Canvas platform for binders. 

1 213 044 Combineti hay-rake and l^er 
I 212 058 Grass-seed himester, 

1 212061 Bean and Tea Harvester 

Machines for I i fling Root Crops. 

Canada 172 443 Beet lifter and di^cr, 

United Kingdom 14 73; Root lifter and <%gcr. 

United States i 211 030 Beet lifter and digger. 

Threshing and Winnowing Machines. 

Canada 172404 — 172637 — 172726 Threshing machinery. 

17x651 Wild oots separator. 

172 655 Grain seiiarator. 

United Kingilora 15243 Pea-ghelling machine. 

Machines and Implements finr the Preparaiion anti Storage of Grain, Fodder, eU. 

Canada 172 193 Vehicle for grain shocks. 

172 271 Crain car d(x)r. 

172 338 — 172 339 — 172 340 — 172 582 Nut bliinchlng machines. 
1 72 604 Dumping wagon. 

172 690 Freight and Idock car. 

172 711 Dehydrating mechanism for fruit and vegetables. 

173 800 Hay drier. 

' 172 805 ^io packer. 

172 828 I/»der for sheaves. 

Uidted Kingdom 14 899 — 14 900-^ 149^3 Machines for depericaiping pabB-imts. 
United States i 210 393 Hay stacker. 

t 213 094 Machine for bundling bay. 

Poretlry. 

Canada 172 197 Tri^ felling machine. 

AfpfiatiiitfMTraclon 

United States 1 311 316 

1 211 565. Tractor etef 


Canada 


Swltaetiand 
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tlM BUaDINGS 



Fetdingand Housing of Live Stcch. 


172482 Horse detacher. 

172535 Cow Uiil holder. 

ditol 13 003 — M 569 - 14 570 *“ 14 777 Horicshocs. 


d vkulture. 

aja 172 164 Fjig cnile. 

173 327 IiiculMlUir. 

172 436— 172 64^ Hen nests 

172 490 FounUtin for ixmltry, 
172515 I'ouUty feetkT. 

173 595 Hrooder. 

172648 caadltT. 

172010 prcstT\'m^ poxx'S", 

(d Khnidom 14829 — 102 «I5 ronllry ffxxl 

102 O53 Kkk marker 


Farm !iuilding<. 

itrUinfl 74 5f^9 FctrciiiR fnime 

.i(] SUitc^ J 311 643 WimUniU attnchmeiil 


industries contweiid u'lth PLint product:^. 

i,;h Inriui 2 75<) Treatment of •iucar cane juice 

iOa 172071 5tilk manufacture from ground-nuts 

172 8j 7 Scutching macliiue. 


i«sr 

jHa 172 204 Milk i-iHiJer 

172464 Clmnj 

iol Kinj^iloin | | 57^5 — 1 45<ij Milking iiuuhines 
Id Stat<s I 210 468 MilkiuK machiius 


><ti 172025 Idower hftlthr, 

172 850 — 172 <104 Cleaner tor containers 
172857 CunlaiiJer washing inruhine 

- Hygienic Drinking Trough with Separate Compartments. Sctrnk/ir a menr^n, 

CXVI, No. 2, p. 66 f i fig. New Vt>rk, Jan. t ioi7- 
To prevent the spread of disease, particularly glanders, among horses, 
rinking trough luis been invented in the I'nited States wliich jireventsthe 
front all drinking in the same water. 

The trough containii^ several basins, just large enotigh* to admit 
nuizrie of eacli horse, and in which the water enters from the l>ottom 
i flows aw^y over the tapper edge. Thus, there is a continuous stream 
fater which flows away by the waste pipes. 

One of these .drinking troughs was tested in the winter of ioi6 and it 
fonud that it worked, in any weather. Thus, at a temperature of 
no tp the basins or in the trough. 
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AGRlCUIyTURAIv INDUSTRIES. 

366 - VarUtions In the Glucometrte Index ol Hosts coming from the Same Vines ii 
Dlflerent Yeats, — Majiescalchi in Vltalxa n w co/a f a jranfl, Year 
68-69. Casal Monfmato, Febniar>- 4, 1917. 

The following figures, obtained by the writer from Sig. I'raxc^ 
Markscai.chi. Director of the Cooj)eTative Wine Vaults Society formed bv 
the nne proprietors of Retorbido di Voghera in Pavia, pro\ide stri^. 
ing confirmation of that well known fact of the influence of the war on 
the wines. They show the glucometric index of grapes coming from 
proheriy and the same vines in different years, and prove that, intbt 
same vine, cultivated similarly by the same owners, the alcohol prnd'iced 
by the sugar in the gra]>e can vary u]rto 2.2 %, fr-nu one year to auvljerj 

Glucometric index of masts from the same vines in different yean. 


Ytsr» Viocr Vine II Vine HI Vine w 

1909 16.7 17 ll?.l 17 

1910 17.6 16 17.8 17. ^ 

ton 17.1 16 18.6 r<>.6 

19(2 iS,8 17. S ao.5 17.6 

1913 18,7 16.0 ' jS.4 iS.^ 

1914 19.3 56.9 20 16.7 

1915 19.9 1^9 19.9 jK 

1916 17.3 */ 

.WajtmKm vartatiom 3,1 7.8 3,? 7.5 


367 - On the “Casse bUmche” (d of Wines. -roNiEs-DTAcox. in Cmpies 

Se(.nce$ de rAcadimii dts SfiVnffS, Vol. i6r, No. 4, pp. h)9‘70<) I’aris, January 77. i*<i: 

In a w'ork on the “ casses ” of wines (published byCoulet, Mont])ei!i( 
1902), Bouff.^kij records a white one characterised by a milk>yopalesca 
change wliich finally Ijecomes a whitish depbsic. This “ casse is caiw 
through oxidation by the air and takes ]>lace m spite of heating, sulphi 
dioxide and even tartaric add ; the colour of the wine is not a0ecte<l. 

According to Bouffard, the dep(>sit, consisting of oxidised matte 
contains lime and ]x)ssibly iron. Only dtric acid can prevent it from l)or 
formed. 

( 1 ) Ca«8e blanche refers to a change caused by bacteriil or ^Mnkal 
exposed to the ait. 
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\s tlie writer had to examine a white wine strongly attacked by a 
Jlar "casse ", he was able to find the composition of thedeporit obtained 
the prolonged action of a current of air. The wlute dei)osit, which be- 
t-5 greyish when dry, contains both organic and mineral matter; there 
small amount of lime and a little more iron which is combined 
'phos])horus to form basic ferric phosphate FcjOjiPjOJ, which 
found to be soluble in citric acid. The change only takes place 
- sulphurous acid, containetl in every' white wine, is oxidi‘^?d ; as the 
urn is no longer a reducer, the air acts on the ferrous compoimd in the 
and ])reci])itates it as basic ferric phosphate combined witli the lime 
[lie organic matter. 

[jine is indispensable for the formation of the " casse ”, for if it is ])reci- 
ed wholly or in part, the change does not occur on exposure to air ; 
ftliite \rines always contain sulhcient lime for its occurrence. 

[fon and excess phosphoric acid are also indUpensable, for the change 
(Kcur in a healthy white wine on adding small amounts v>f ferrous 
late and ammonium phosphate, and then causing oxidation by passing 
hTOUgh or afl ing oxygenated water. 

The use of sulphurous solutions of animoniuni pliosphate, now' used 
place ])otassium metabisulphite in wine making, ap]>ears to l>e one of 
Host important causes of the change, which occurs especially in making 
e wines, the necessary material putting the musts in contact with a 
■ luas^ of iron. 

Tfif- writer is carrying uiit more detailed researclies on the subject. 

On the Use of Panffln Oil as a Substitute for Olive Oil in Soling Wine Flasks. — 

KLVALDi, SiKu, iit liotUUitm dt'i .l/Oiis.'fn 1' A i:ncuUura i per I' In-lusUfa, il C 

I liiifT-i. Yinir .W, VnJ, II, St'rits 1^. Part ]>n. Konic, M iy-Aiii;nLSt. i-jir. 

In previous c*»nimunications, the writer lias shown that the ” yel- 
)arHfhn oil ” known in cxminierce as oenolium, oenoline. oenoph>'laxine, 
ae. par^iffinum lufuidum etc., is made of parafiin oil cohired yellow' by 
wHne (K>o. and that it is used commercially for covering wine in the 
' j litre straw covered, Italian flasks, for oiling rarmesan cheese 
in’ maturation, and for adulterating olive oil. 1 >iiring furtlier researches 
rntcr has found that the yellow paraffin oil gi\'es up its tropeoline to 
fine it is used to ” s<*al Thus the wine shows, on analysis, the pre- 
!of artificial colouring matter, causing liability to fines and oonfisca- 
even if the wine were originally ])ure. Therefore it is advisetl to 
^tiniie using vellow paraffin oil as a substitute for olive oil in sealing 
lasks. 

'w Sorghum and Aleohol In War Time, in Franee. - poczin. pacx in p-Hnw/ 

pratitfiu. Year 6 i, New Serka, Vol. No, pp. Paris, l-eljniisry 22, 

itcT a general consideration of the sugar sorglmm {Sorghum soccJia- 
1 the writer rtx.'alls the fact that the plant was fairly widely eiiltivat- 
f'rance for the saccharose it contains. At first it was thought that 
igar .sr»Tghum would become the sugar cane of the south of France, and 
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olant has even been installed for making sugar. Unfortunately, in the su 
L sorehum, ou the contrary to the sugar cane, the proportion of 
Lches and even surpasses half of the total fermentable sugar. The pioj^ 

were thus diecked. . , v . 

The same fact was found some years ago in Amenca, when it was at 
tempted to use maize grown in a particular way (removal of the cat) foin 

*^°'^But^f^gar sorghum is unsuitable for the production of sawharosej 
can be very well grown for the production of alcohol : it is quite ,«ssibl 
that part of the alcohol imiiorted fre m the United States by I raTOot), 
ginates from sugar sorghum which is largely grown for silage 
to states that miUing with an ordinary mill gives do fier cent, of 
which contains lo to i6 per cent of sugar. The yield in alcoliol niigU 
easily be 5 per cent of the weight of the stems, say 179 gals, pc-r aae to, , 
crop of 15 tons which, as a crop for industrial piirjKises niay often »ot 
tained. The cost of sugar sorghum being lower than that of MigiiT-tieel 
its yield in alcohol is comparable to that of the latter 

The growth of sugar sorgluiiii does not mfure that of the siig.i ktt,. 
it can be carric-d out in regions where, through lack of exiienenoc. labom, 
suitable soil, the latter can not be grown. In any case sugar sorghum 
save a certain amount of sugar-beets for the distillery instead of tte 

be adopted for supi, lying sufficient seed to the laitk 

'"**^T*stoidd be noted that the sorgluini-siigar can betreatal m thcc.us'.iDi 
distiUeries ; the writer believes that cane mills can still be found ni h» 
th.at were erected for extracting the juice of the sugar sorglunn, 

370 - The Development of the Brewing Industry in the United SUtes duri^ lhtk 
26 years. - k.cch c,, m 7*, voi .. n-. .. w --n. n- « 

The introduction and iniprovenient of lec anti ^ 

laid a new foundation for the brewing indu.stry in the eighties of l.iM 
for by making it independent of the season of the year it rende.j 
n^sL? the constntoion of costly ice cellars, and thus prepaioid 
way for the present large scale production. 

In the last 25 years, the agricultural articn y of ‘ ^ 

increased enormously: thus assuring an abundant supply of all 
materials - barlev. wheat, maize, nee and hops. 

The constant increase of consumers, owing to the ^rong mfluN <> 1 ' 
migration, has caused the brewing industry to Ixi , 
“eat development, as under these favourable conditions, capit.al war 

‘'“‘^^eao to 30 per cent dividends P- 

giaduallv decreased, and finally disappear^! about T- 

fw the beer-production in the United States increased fr m / 
ITroiZ of bi^s. and from 40 to ^ 

years 1900 to 1910. Into this decade falls the enormous iteve P 
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j^e bottle beer business, led by the large breweries of the West, which 
her augmented the competition between Eastern, Western and local 
series. The annual beer-pnHluction advanced steadily during the years 
I to 1914- reached its maximum of 66 189473 barrels, 

alling-od of six million barrels took place in 1915, but this was partly 
jvered in 1916, 

101913-1914. the year showing the highest figures for the United 
tes, tiie comparative data of the 3 countries having the largest brewing 
.^ests was : 



Prodoctios 

Population 

DaUy 

eaosujQptioa 
pet bead 

ITnitc^i States . . . 

661S9473 barrels 

<)l 97a 266 

0,34 litres 

Oemian)' 

54S0753U 

64 03 5 993 

028 

Great Britain. . . 

50590170 

45 321 615 

0.37 ” 


In 1914. 13 the 47 States of the Union prorluced 87.3 per cent of 
total amount; of these, the State of New York produced 21 per cent, 
msylvaiiia 12 per cent, Illinois l <>.5 pr^r cent, Ohio and Wisconsin each 
er cent, and Missouri 6.4 per cent. 

In 1916. there were 132H breweries existing in the United States. Of 
307 hail their own nialt-i)lant, and i 00b had their own bottling 
artineiit ; 10 new breweries were established. The statistics show 
t; 

I) 'ITie number of breweries decreased const an tl\- till 1915 ; from 
yin 1801. it fell gra<hially tn 128; in 1914. and then rose to 1318 in 
6; the pTfMluction, however, is steadily increasing. 

d The number of breweries operating their owni malting plant is 
oiuing smaller. In i8^t. 36 per cent, and in 1916 only 23 per cent of 
breweries marie their own malt, (^nly in tlie States of Wisconsin and 
inesota. whore there is good barley ]>ro<luction. do tlic brewers adhere 
re to the old process of making their own malt. “ Commercial malt 
iaining ground on account of the introduction of the pneumatic pjocess. 
3) I he number of brew^erics that bottle their owti beer increased 
34 <'cnt in 1891 to 80 |)er cent in 1915- Tliis development has 
r>me of funrl ament al importance to the American brewing industry-. It 
mrs ])rorUiction on a large scale and stimulates the brewing of highly 
iifiited. stable beers that will stand shipping Bottle beers are more 
)«s and contain less extract than draught beers. 

I'or this reason, the writer questions whether these new conditions 
5 atisfactory, and whether it should not rather be taken into account 
t hi?erd)rewing is a branch of agriculture and has assumed the task of 
tile cereals to the consumers in the form of a good, wholesome 
^rage - a food for the people. 
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371 - Mew Considentlons on the Ettmtnatton ^ WIk»-GE*5WiLEEniin2«^ 

fur Vntersufknu*i det Nahmuis hnJ some dtr Gebrauchs^ffiensfit^iif 

No. 12 , pp. 57J'576. Mttmter. 1. W. I>«c. 15 , ^ ^ 

I. Rkution between Refraction and Density. - For the 
ation of the milk from the point of view of " watering ”, Ackkr^a^ 
semm refraction method with calcium chloride certainly desenes 
closest attention. After several years of research the writer has b 
able to establish the fact that the refractive index of cow’s miHc 
drops below 38 . There is a certain relationship between the specific jjray 
and the refractinty of the watered milk. By subtracting from the 
ref f activity (R) the density expressed in degrees ofthelactodensimeterj 
a practically constant number is obtained, usually varying betweta 93 
TO. By means of this di fference (R ~ L) . approximate determination mav 
mmle. when the density reading is taken, of the quantity of water adile] 
the milk. For instance, if R— Iv=5, the milk has been watered to the ex1( 
of 20%. 

By means of the average difference R — b -- 10, the density oft 
curd may be approximately calculated from the refraction of the st^ni 

The writer has obserx’ed in milk from the neighbourhood of Teines\ 
(Himgary), that the refraction of watered milk after curdling isnnlv( 
to 0.6 higher than that of normal milk. Thus if 0.5 be subtracted from t 
refraction (R) of the watered milk and if the refraction figure so obtaia 
be diminished by 10 units, one obtain.s practically the detlsity of theoii 
nal milk. 

n. — Qr.\I,lTY OF THE Mil K ACCORDING TO ITS WhF.Y CONTENT. 
The fact that watered milk gave much more whey than normal inilksi 
gested to the writer the idea of judging the quality of the milk accoidi 
to the quantity of whey. Ibxperiments along these lines showed that 1 
quantity of whey furnished by 100 cc. of normal milk usually varies betwf 
and 68 cc. If the quantity of whey exceeds 68 oc.. it may he concliK 
that the milk has been watered. But, it is already known that where' 
quantity of whey exceeds 70 cc. it is possible to determine, from theot 
values of the milk, the quantity of water added, and it may be questioi 
whether it is really necessary' to determine the quarttity of whey. Aeon 
ing to the writer this determination can only be of value ^ 
the milk of a single cow is concerned, as the refraction may vary from 
normal accordiin? to circumstances. In this cai^ the question is wild 
the milk of one anrl the same cow can or cannot contain a quantity 
whey reaching 68-70 cc. The writer has examined a number of sample 
milk obtained in the stable, especially from high yielding aninial^^: ^ 
he has been unable to observe a single case where the above mento 
figure has been reached. 

in. - Estimation ov the Quauty of the Mitk from the bE® 
OF AaDiTY . — The writer ha.s long observed that the degree of aat 
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ietetiuined according to ThSrner (i) is much lower in watered milk than 
in pure milk. In drinking milk which he has analysed the acidity varied 
between 17 and 23 ; in watered milk it dropped below 15 if the quantity 
af milk added is small and even below 11-13 if the (juantitv of water is 
eater. It should be noted that these figures only apply to samples of 
niilk taken and analysed in the morning. 

Taking the degree of acidity as a basis, samples of suspected milk may 
easily be recognised as follows : To a mixture of 10 cc. of milk -f- 20 cc. 
distilled Hj 0 are ^ded 1.5 cc, of N/io caustic soda coloured withphenol- 
phtalein (1.5 conresjwnd to 15 degrees of acidity}; the normal milk 
decolorises the base because its degree of acidity excee<is 15, vv-hereas wa- 
tered milk does not do so. 

Finally, the writer considers that the refraction, degree of acidity and 
quantity of whey form a good means of judging the milk of a particular cow 
^nd often render the taking of .stable samples superfluous. 

p General Data on Omm Maoufaettired at the Lodt Royal Experimental Sta- 
tion (Italy) the Year 1915-1910. — Bes.^n.W , in Annuano dtlla R Stationc 

dt Casetficio di Ijidi, pp. ti -14 

During the period April 23, I9T5-April 23, 1916 the Royal Station 
or Experimental Cheesemaking at Iwxii received 29 627 gallons of milk, 
;quivalent to a daily average of Si.S gallon.^ of milk w’orked. The price of 
kmilk varied iiamyd to Tier gall, deli vcTt-<i and measured at the 
station cheese depot. The cheeses manufactured during the year include 
[ whole milk kinds : " Stracchino Qiiartirolo ", " Crescenza " " O>rgon“ 
lola" " Provolone ”, 4 kinds from partially skimmed milk' " Cacio 
avallo", " Grana uso Reggiano " " Grana Uxiigiano " Gniyere uso 
srizxero " (Swiss type Gruyere) ; t cheese from separated milk : Svedese 
|Swedish}. The princij^al data relating to the yield of fresh and ripe cheese 
n cream' butter . and skim -mi Ik butter are collected in the adjoining 
fable. 


(i) A mixture of 10 cc- of milk f 30 cc H, O is Utrdte^l with dcdnormal aiiMtic soiia so- 
liioo and the acidity determiii«d expresse^i In terns of 100 cc. of milk. 
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^ ^ The Dryiog of Cereal Grains In Germany - Stetefelp Richard in f)it Miihlt 

5jrii Jwir, X' ^ 5 , PP- 73<)'74n, 2 figs. Uipzig, X<jv. 10, iyi 6 . 

The plant lately established in Oermany for the dr\mg of cereal 
jjps is based on the principle of the circulation of the grain in a space 



pyj t — Vertical section shoeing Pijt. - ~ Xcrtiail section i-howing 

air tubes Iravcrelng mass of giain, acce^^ an<i drculatioti of air 


where it is dried by the air and blown or aspirated by means of pipes. 
There are 2 tyties of plant : i) i-story with liot air simply ; 2) z-story 
with hot air at top and cool air at bottom: the air, however, which 
enters the drier is not cooled to at least 4 * 3^. as is necessary* to obtain 
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an atmosphere not exceeding i4‘> C in temperature nor containing niortj 
50 % moisture in order for the cereal to leave the drier with i 
water content. The vapour contained in the hot seed is under very {)0(n 
tension, capable of causing, in unfavourable conditions, a violent expyi 
of water from tjie grain. Hence the danger offered by the use of the n 
type of drier working at air teni^)eratures reaching 60-70° C, and wh 
the warm grain passes abruptly to the ordinarj' temperature of the 
which is much lower. 

The following should he the principle of a good grain-drier : OMpj 
tioD of the plant, working at as liigh a temperature as possible, carriesj 
the greater part of the dr>'ing while the other portion, which conies aft 
gradually cools the heated grain. The drier with subsequent refrigetai 
should wwk in such a way as to cool the grain to 14° C. removing frotnii 
fair amount of water so that it leaves the drier with 12 % of water, 

The writer describes a drier with subsequent refrigerator whidiftili 
the above conditions fairly satisfactorily. Fig, I shows a vertical secti 
with air tubes traxersing the mass of grain, while fig, 2 shows the metl 
by which the air is conducted and made to circulate. The lower port 
serx^es for refrigeration : the air to be cooled enters at and leaves at I 
in the upper iiortion the warm air traverses the drier in the same man 
from H to G. The air currents may be made to act in inverse sense to 
direction given to the grain. In order not to overcrowd the figures 
heating and cooling apparatus has been omitted. 

This drier has a yield of 10 tons per hour and requires 36 OoO calc 
per ton if the grain is cooled from 40° C. to 14° C., losing 4 % of watei6^ 
of steam from an engine are sufFcient to furnish the requisite numb 
calories. 

The writer gives the economic results from a drier with post refriger 
tion and continuous working, yielding ro tons jier hour and in conjunctic 
with a silo containing 30 compartments of 200 tons each. A drier of th 
type is capable of treating 200 tons of grain for 2 (j consecutive hours. T 1 
complete heating and refrigerating outfit requires the following capit 
outlay : 


Drier with post refrigeratiftn zo 000 Marks (i) 

Refrigerating plant 40000 

150 H P Steam euginewith generator 7ot)O0 


Total cost of installation i;ioooo ^fdr'^ 

Builfiing etc. for setting up plant 15000 


Grand total 


145 OOO Marks 


(1) For the purpose of this article a Mark may be r^mled as equivalent to a shilling 

{£d.) 
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Working and Vpktep F.tprmts : 
l'uel» water for rctrigcralion, tiling, denning, supervi- 

viston 6000 AfarA*, 

Interest am! depreciation on machinery, 12.5 % for , 

whole year 16 250 

Interest and deptecialioii on building at 6.5 "{j for whole 

year 475 

rnforeseen expenses i 775 

Total Uforkin;tir»iupk<ip fxpensti 2^000 Marks 


To this Slim for the first operation of <lr\ in^ and cooling the complete 
st of grain, must be added art additional ex^Tcnse of 8 000 Marks in round 
igtires for repeated refri^i^erations (say 5) during the hot monthis at a lower 
litial temperature (+ lo'^ C. for instance). The total expenses for a whole 
ear and a silo of ^'ooo tons thus reach 33 000 Marks, or 5.5 Marks per 
M of grain, 


74- Racwt ratoon the PoUto Drying Industry in Austria. -W irth in WirrurUnd^ 

wifHchaftl^,h^ ZfUun -, 67th Vcar, No. s, pp. ^1-55 ; No. >j. PP- 59-61. Vienna. 37th and 

31st 1017- , , , j 

Pereas in Germany the practice* of dr>dng ]>otatoes had already ac- 
uiret\^ great importance l>eforc the war (i), it is only during the course of 
Name that its value has been realise<l in Austria. At the present moment 
I countr>^ possesses 80 potato driers, of which 41 were set up. m 1916. m 
. new dn-iiig estahlishnients. Oti the 7th. Occember the drying estabUsh- 
ts affiliated to the " Kriegswiitschaftverband det Kartoneltrocknun- 
6nstrie '■ were •distribnted as follows through the various regions 
^ustria. 


ion Drying EstahUshmenis existing in Austria on yth Dec. 1916. 

Komher of driers 

VMinn Total nwnb« of — 

ortaWUhiatot* for UieW for dalte* 

Bohemia ■ 

Moravia . . - 
Sil«ia ■ ■ • 
l,ow«r Austria 
Gallda. . 

Olhet nepons 

Totals ... 4 ^ 44 33 



{Ed.) 


(1) See B. 1916. No iai6. 
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Region 


Dryinf’ Establishments fotmded ifi 1916. 


Total number oi 
cstaUbbineaU 


Number of dr to 

'tor ditS" "'Total 


Bohemia *2 6 18 

Moravia 4 5 2 ; 

t^Iesia 

’ l,ower Austria . . 

Galida 

Other regions . . 

Totals ... ::2 27 14 44 

Besides the agriailtural drying establishments, this table also inclu- 
des industrial establishments. These latter deal with 8o % of the ^jota- 
toes intended for drying, whereas the agricultural drying establishments 
only work 20 

375 - Use of Flowers of Sulphur for Preserving Potatoes (0 — BHiirtin la Socuti ia 

AKriculUun Jt* Fraiuf, Vol. LXXIX, pn- lo-ii. Piiris, January kji?. 

The Director of the Agriailtural Colony of Tamotte-Beuvron, France 
has for a long time past obtained excellent results by dusting potatoes will 
sulphur in proportion as they are stored in the silo or cellar. 

Reddish or pink potatoes lose a little of their colour but retain thei 
germinating faculty and acouire no taste of sulphur. As a result of the h^t 
produced at the beginning rf heaping the sulphur becomes transrirmed 
into sulphurous anhydride which spreads throughout the silo or store ed 
destroys the latent germs of rot. es^iecially those at the surface of the ti 
bers. 

This method is used by the Director with equal success for the preser- 
vation of accumulated stocks. 



376 - New Process for Preserving Butter over Long Periods — padl t. in Chemiktr ^ 

Zeitun.: Ykif 41, X" m, pp, 74-7') Colheii, J:in. 24, i<ii 7 

The writer already showed some time ago the possibility of preserving 
butter from deterioration for long periods by proceeding in the following 
way : separating the fatty matter of the butter from the remaining butter- 
milk, keeping it in tightly closerl recipients and reconverting into butter 
when required for consumption by treating it with fresh milk. He has 
now attempted to convert this possibility into practice and has carried out 
trials which, ha\nng given veiy^ satisfactory results, have led to the adoption 
of the following methods : 

I. Preparation of the Fatty Matter devoid op Moisture. - 
The butter, within a recipient, is set co melt in a water bath at 40-45® C. 
and the melted mass then left to itself for a time. The liquefied fat is then 


{Bd.) 


{i)8ee Bulletin 1915, No. 752 - 



GRICULTURAI, products : preskrvixg, packing, transport, track 655 


canted into a warm, dry recipient, while exercising care not to carry off 
ffell tbe watery portion forming the bottom layer (which can be used for 
jking purposes). Some kitchen salt is dried in an oi>eii-fire stove, allowed 
cool somewhat and then mixed in the semi-warm state with the melted 
, at tljc rate of 60 grams per kilo of butter. This mixture, after frequf^nt 
rrings, is left in a warm spot for 2 or 3 hours so as to become liquid, 
is then poured through a warm funnel into dark coloured bottles to 
thill I or 2 centimetres of the neck. These latter must be dean ,warm 
d thoroughly dry. The corks need not be necessarily sealed iq) but 
jy must fit closely. The bottles are kept in a dry, c(X)l and dark spot, 

■ this process the writer has obtained from i kg. of salted butter an 
erag*. /bo grams of filtered fatty matter differing fairly considerably 
iiti the melted butter (" Schmelzbutter ") commonly prepared in 
rniany. 

II. - Process ppR Reconverting the Fatty Matter into Butter. 
The contents of a bottle of pre.ser\'ed fatty matter are put on one side 
melt in a water-bath at about 40® C., at the same time, in another bottle 
double the capacity, are heated 15 jiarts by w^eight of fresh milk ; 85 parts 
weight of meltetl fatty matter are then adde<i andthe wliolecontinuously 
d vigorously shaken for 2 to 3 minutes. The mixture, a sort of emulsion, 
then poured in a thin stream into a large tub containing water mixed 
thicekeptin continual movement, on contact with which i: should imme- 
itely solidify. After a certain time the solid mass is taken up in a cullender, 
jined and kneaded. The butter so obtained may Ije used immediately, 
tit gains considerably in (juality if left for 12 to 24 liours in ice-cliest or 
k and subsequently kneadetl anew. For preparing salt butter, up to 
l^is of salt may be added j>er kilo. 

product so obtained possesses the consistency, ap|>earance and 
^xbutter. It is necessary to [xmr the emulsion in a thin thread 
®ice<l water and to keep this Utter in constant motion in order to 
Je formation of lumps With practice, a good cjuality butter can U 
J iiJnstead of fresh milk, sterilise<l or ^iowdered milk may be 
* *^othe detriment of the flavour, however. On the other hand, 
Icondensed milk is excluded. 

f ~ Conclusions. — In consequence more particularly of the dif- 
ising in the distribution of butter, the 2 proce,sses described above 
e following advantages : 

Perfect conservation of the fatty matter of the melted butter for 
onger, a point which affords a strong recommendation for the pro- 
yvhen reconversion into butter is not conteiiqdated. 

Co loss of the constituents of the butter. 

Adaptability not cnly for use on a large scale but also for small 
families, with the object of accumulating an^l preservHng for the 
i the smallest quantities of butter manufactured in spring and 

An opportunity for local authorites to accumulate laige stocks of 
gradual distribution in small quantities and in handy form. 
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377-116 Eresemtloii o( FUh by tb« Ottesan Fiaeting Proew. - s<e No 35^ g, ^ 

BuUttin. 

378 - Itw IntrodttQtloQ q( a Trade Hark lor Butter Made in Iowa, United States ^ 

y^orfroo^ of A^ricultuTi. XVI. pp. 36!} > 370, Dec. Moines, Iowa. July 1, 1916 

During tie last Session of the legislature, the dairy law was nmeadjjii 
so as to permit the use of a trade mark for Iowa butter, the })iirpose of 
which was defined as " Insuring a higher standard of excellence and (juality 
a more umfomi butter market, a higher market value for the butter mau^' 
factured in the State, and to insure a more healthful product for eonsump. 
tion at home and abroad'*. 

As a means of placing this trademark in effective o])eTation, tlie 
named an executive committee composed of the President of the ]op^3 
State Datr>* Association, the President of the Iowa State Buttermakers 
Association, the Dean of the Division of Agriculture of the Iowa StiUe Col- 
lege, Tlie Professor of Daiiynng of the same institution, and the State I lain- 
and Food Commissioner.' The Executive Committee has devoted its at- 
tention to securing a copyright from the Unite<i States Bureau of Patents. 
The trademark guarantees the product sold as “ First Quality Ewa 
Butter, (State Butter Control) 

While there is probably more butter of this quality produced in Iowa 
than in any other State in the Union, even the best grades of lovsa butter 
often sell at a price below their real value, because the products of the va- 
rious creameries are uot of uniform quality and the purchaser has no means 
of differentiating between them. It is believed the trade mark will adjust 
this difficiUty, for butter bearing this mark will be distinctive, and tk 
mark significant of quality. Only those creameries will be entitled to tk 
use of this trademark which produce butter of the same uniform g 04 )d tjua- 
lity, and manufactured under rules and regulations necessitating a high 
standard of cleanliness. Further, the creameries must l»e ireriodically in- 
spect e<l by the State Dairy Insj>ectors. While the trademark wasdcsignird 
primarily as a means oi promoting the sale and increasing the maikd of 
the wholesale package, the same mark could be used ior prints packed for 
eastern sliipment, or designed for sale on the Iowa market. The pAcciUive 
Committee in charge of the trademark, wlinse wwk it is to com])lete the 
details for the plan, must have the hearty cooi)eration and assistance of 
the crearaerymen of Iowa, 



PLANT DISEASES 


GENKRAL INFORMA'nON. 

, . Credits Allocated in 1916>17 lor the Control of Diseases and Pests of Plants, in 
the ynitcd States. — liftiitinf i<»r Mrir^b l u'. N . 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

- A New Disease of PelarsoiUums in Germany. - r.iNGEi.swEiM a., in z/^hchrifi 

fif Year zu, Pari. f*’~, pp 375 * 3 '“^ Slultiiari, S<!ptcir.bcr i6, 1016. 

The author ob«er\'e<l that, for some years, one of his }>elargoniums 
duced leaves with numerous light spots and tine, transparent lines. 

; plant belonged to the variety having salmon pink flowers, and leaves 
iimiforni green without stripes. During the winter it w’as in a dn^ cel- 
and only in spring did it produce a restricted number of leaves thus do- 
med. The leaves grew for a certain time, then turned yellow, dried up 
I fell. In 1916, a plant belonging to the same stri[xless variety with 

I t red flowers show^ this change for the first time. 

If the young closed leaf is examined against the light, minute, light, 
li^parent spots may be o1)ser\‘ed w^hose numlx^r increases with the 
rih of the leaf. These spots may be either isolated or grouped, some- 
K they join up altogether to form light li nes. They are circular and 
fdnies. though rarely, oval. The diameter of the spots varies greatly 
never exceds 54 mm. 

H the light falls vertically on the leaf the transparent spots are seen 
e small pustules on the under side. If many pustules join up they have 
apixarance of a thin crust. 

transversal secti<^ of tissues thus attacks! examined under the mi- 
^ show the pustules to be due to an abnormal development of the 
Jphyll cells. As the growth increases the chlorophyll disappears. 

A superficial examination of the change leads to the conjecture that it 
luestion of TtTBEUP's ** Wdsspunktkrankheit der Blatter '' (White spot 
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leaf disease) but the symptoms are not identical, Neither is it Zacbji'j 
W eisvsfleckigkeit " der Blatter (White patch leaf disease) Soratjer descril), 
es the fonnation on the leaves of the Pdargonittm zonale, of white pustul^ 
similar to those of Cysiopm in which there is an abundant fonnation of cqi^ 
which rapidly tears the epiderm. This phenomen has never been observe 
in the case described, nor do the pustules ever grow to the size of those y 
scribed by Soflwhh. The disease called “ sordago " (l) which attacks Afi.' 
rahilh Jalapa is also identical with tliat describetl by the author. 


DISEASES DUE TO FUNGI. 

BACTERIA AND OTHER DOWER PLANTS, 

381 ~ Observations on Plant Diseases carried out in 1915 at the Royal Institute oi 
efryptogamic Botany (Cryptogamic Laboratory) of Pavla, Italy, -- nmoji i 

in uVi .Wiwis/f ri f>cr .^’. t vr -iifia<ri» i' f>cr i I ndu^tria, tl OiWm'TCto <'<j d 

Scries B, Year XV, U, Cart, <i*S, pp. Rome, lurii. 

In 1915, as a result of the piolonged wet weather, Plasmopura v?hco!ji 
and Pucciniii ^ruminis which attack the \*iiie and wheat resjHHtiveh, 
showed an extraordinary development. In certain Italian provinces th 
wheat suffererl consideiablv also fiom Cludosporium hfrharHtn, Septoriii 
minwffi and 5 . f^himarum. Peach trees were seriously attacked by Sphat- 
rotkeca pannosa and Chsterasporitm carpophilum which also attacked almond 
and apricot trees. Pear trees and apple tre^s suffered from /'ji.sjV/iufjKw 
and olive trees were sniiject to serious ravages from Cyr/oco«rio« oit'a^wm 
and Stictis paniz:ii. especially in southern Italy and many of the centra! 
districts. Tomatoes and yKitatoes were violently attacked by Pkxhpk 
thora infestitns, and many ]>otalo plants also suffered from /'KSfrriH^ 
aolani. The follnwdng market vegetables were seriously damaged; - 
beans. attacke<i h>‘ Sdnotit^ia liberluina ; celery, by «/>/»; m\m> 

by firs, niveum and ('olldotrichum oli^ochaetum ; Fieach beans, by Cali 
lindemifihuaiiitn. Large plantations of 'rose-trees, especially iu the Li 
guiian district, were subjecterl to depredations by Sphaeroiheca pjnwiu 
and Botrytis vulgar in. 

The author, wh'^ aims at spreading a knowledge of plant pathologj 
amongst agriculturists, gives in this report concise information withrcgai' 
to many diseases of wheat due to vegetable parasites, such as 
tritici, Gibbtrella uiubindii, Septoria iiianunm, Gibellina ccrealis. Ophio 
hohs gniminis, 0 . herpotrichu:^, Leptosphaeria herpolnclwidcs, Sphiicr(Hkrvit 
damnosum, Dilopkia ^raminis, Erydph ^aminU, CUidosporiuM kcrbiii'itin 
ScUrospora tftiicmpora, Septoria ^ramimtm. and 5 . Trilici. 

A detailed list follows of uj.v samples cxamiuHl by the Institute in ML 
and an account of the scientific investigations carried ^ in the same yea 
and of the publications of the Staff is included. 


(i) See B., June, 1916, No- 686, 





. PerOBOipP^**^ ~ SAVBLUf MAtfCfO, tn Bomino dm 

^ Socifid bouda* Ko. i, pp. 13-19. Florence, 1917. 

1) Cystopus candidus (Pers.) Lev., on Capsella Bursa*pastoris, and on 

leaves of TMaspi perfoUatum, Barbarea vulgaris, Hesperis matronalis, 

r^^^amne chelid0nia and Brassica oleracea in the province of Florence ; 
^ the leaves of Cappms inermis, Capsella Bursa pastoris, Nasturtium 
idvcslf^f CakiU fftarkima f. latilolia in the province of Pisa; on the stems 
md flow^ of CapstUa gracilis in the province of Kxtzm ; on Diplotaxm 
jp 5n the province of Grosseto. 

2) L. poriulacae (D. C.) Lev. on the leaves and stems of Portulaca 
oleracea in the provinces of Horence and Pisa ; also found in the provinces 
of Siena and Grosseto ; 

3) Bliti (Biv.) De By., on the leaves of Amuranihus paiulus, in the 
provinci: of Florence ; 

4) C. Tragopogonis (Pers), Schrot., on the leaves of Tragopogon sp., 
in the province of Florence ; on Inula salicina in the province of Siena ; 

5} PhytopfUhora cactorum (Colm andT^bert) Schrdt., on the leaves of 
sylvatica in the province of Florence ; 

6) PhytTinjestans (Mont.) De By., on Soiunum Lycopersicum and S. tu~ 
ttfoSMW, in the province of Lucca; on 5 . tuberosum in the provinces of 
Florence and Pisa; 

7) Plasmopara pygmaca (Ui^er) Schrot., on Anemone mmorosa, in 
the province of Florence. 

8) VI. pusiUa (De By) Schrot., on Geranium nodosum, in the province 
bf Florence ; 

9) PL densa (Rab.) Schrot, on the leaves of Bhijianthus CrislagaUi 
|n the province of Florence ; 

10) PI. vUicola (Berk, and Curt) Berl. and De Toni, on the vine, very 
^■kles])Tead in all the provinces ; 

11) PL nivea (Unger) Schrot.. on Aegopodium podagraria, in the pro- 
dnees of Fk)ren<^.aiid Pisa ; 

12) Pseuda^^li 6 spora.^cubeHsis (R. and C.) Rostow, on Cwcuwrs Melo 
n the jrrovince oflEnorence, where it was found only once, in 1906 ; 

13) Bremia lactucai Regel. on Lactuca safira, Lapsana 5 o«- 

Ahs oleaceaus and Senedo rn^om, in the province of Pisa ; 

i-l) Petonospera ceddheca De By. in Rab. on the leaves of Aspenda 
doraia in the province of Florence ; 

15} Per. alsinearum Casp., on the leaves of Cerastium glomcratum, C. 
and SUUaria media f. gymnocalyx, in the province of Florence; 
pn StelL media f. trichocalyx in the province of Pisa ; 

1(5) Per. (Ung.) De By., on Veronica serpyUi folia, in the province 

Florence;* 

17) Per* 4 gpb(ire$cens (Berk) De By., on Pofaver dubium in the province 
>1 Florence ; in the province of Pisa ; on P. Rhoeas in the 

province erf 

I'S) Per, efm (Grev.) Rab., on the leaves of Chenopodium muraU, 
^ fhe province of Florence : 



7 ' 19) Viciae De By.» on Vida sepiutn, In the province of Floj^ 
on V, saiiva, in the province of Siena ; T 

20) Per. Ficariae Tul., on Ranunculus bulhosus in the province of ^ 

rence; ^ 

21) Per Uriicae (I^ib.) De By., on Urtica wens^ in the province of pjj 

22) Per. alia Fnck., on Planta^o major, in^he pro\ince of Floret^^ 

23) Per. parasitica (Pers.) De By., on MaUkiola sp., in the pTo\iiicej 
Florence, on Chieranthus Cheiri, in the province of Pisa ; 

24) Per. afinis Rosm., in Rab., on Fumaria officinalis in the 
of Florence. 

38} - Qiange pi Host ot the Uredinaceae Thecopsora sparsa and Puccinfi 

atriim C/rCAOae. — PiSBeii Ed., in the C(ntr«lbkut fUr BaiUmohgk, 

un 4 Infthtionskrankktiten^ Vol. 46, Nta. pp. 333-33^. Jena, Septanber a.t jUi, 

Infection investigations carried out by the author in the sirring j 
1916 with Thecopsora sparsa (Wint.) P. Magn. and Pwccmiosh'MW nreafl 
(^hum.) Speg. lead to the discovery in these two uredinaceae of cecif 
hitherto unknown. 

1. — Teleutospores of Thecopsora sparsa which had been collected Ini 
i 4 fc/os/a/>/tv/os alpina were placed on the 3rd. May 1916. on the nn 
young shoots of small potted plants of Abies pecHnaia, Picea exedsii, 
decidua and on a few female flowers of a P. excelsa wliich was growii^ii 
field. The \’oimg shoots of the silver fir were almost completely ojm'u, in 
the axes of the spruce were not entirely free, so that the needles were sSi 
bunched. On the 17th May, for the first time, there were signs ofti 
presence of pycuidia (sperraagonia) and. on the iQth May, aecidia n 
observed. A second series of experiments commenced on the i8th 
confirmed this result. No aecidia were located on the cones. 

The aecidia arc ver>' amilar to those of the other species of Thcafp^ 
and Pucciniastrum, and to those of Chrysomyxa. The colour of the yoa 
needles on which they first appear is hardly changed. Thepseudopt^nvin 
is hollow. c>dindrical or slightly fiattenetl and usually opens at the ti 
rather as a lid. The aecidiospores assume an orar^e shade. 

2. — Klebahn had already carried out infection experiments! 
means of teleutospores of Pt 4 cciniaslrum circaeae on A . peclinaia, P. fxd 
L. decidua and Pinus sylvestris, but had obtained no positive result Hj 
ing collected a large number of teleutospores in the neighbourhood 
Berne in the autumn of 1915, the author started similar experiments, i 
the 12th May, 1916, he placed leaves of Circaea luteliana bearing teleiitos? 
es on young shoots of small potted plants of A . pectinaia, P. exceha, * 
L. europea. On the 29th. May numerous pycnidia were removed frotnl 
needles of an ri . peciinaia. As ui the case of Thecopsora sparsa these w 
found on the epidermis and appear as small white ^ts underneath ! 
cUtide. On the 2nd. June, youi^ aecidia wereobservedontlK same sb« 

Another closer examination showed the presence of aecidia on the oti 
experimental silver firs, though in this aise they were les^ numerous, 
in the case of Pucciniastrum ahietis-Chamaenerii, the aeddia are cyliadii 
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ills with a hollow, soft pseudoperidium. They appear in two rows 
.{le underside, of the needles and are rarely met with on the upper side, 
iiccidiospores are of a light yellow colour merging into pale orange. 
\ detailed description of the aecidia of the fungi will be published 

I. 

, Types of Sonfiower Resistant to Diseases and Pests, in Russia. — sa No. 321 

af this liullctin. 

^ Patents Relsnng to the Control of Diseases and Pests of Plants. - see Bui- 

Ijf March 1917. N'o. 275 , and April, on?, No. 364. 

- Puccini A caucMsicM n, sp., a Parasite of iris fiaveseens in the Caueasos. 

-- S\VKI.U Martino, In tlu* BolUitirut dflU* Sixuid b/ianica iftiliuna, No. 1 , pp. 
rioreiuv, 

Vridtr the name of Puccinia cxn4casica a new si>ecies of IVeilinaceae 
tid in Kjop in the Caucasus (near Zuinobad, ])ro\ince of Klisabethzols) 
Dr, Schki.KOROMvow on iris fUivescens is described. On the leaves 
the host the ])arasite forms large stromalike patches which are more 
Ifss round or oval. These patches nmy he clearly seen both on the 
ler and under sides of the leaf. 

~ Kew Observations on the *'Ink Disease" of the Chestnut Tree in Italy d).— 

Petki I,., in rft'/Ze' scduti' drll'i Accud^mm dn Lincfi, i htsse di Scienzt lirichc, 

maU'iiiaOcht: c iwturali, <.Ui. scrits, jnd H:iir-y«jr, V<a XXV, Pitrl 5, pp. 172-176, 
!i^ u, ])p. pc) - 301, Sg. j-2. Rome, ii>i6. 

I. - The results of his presious slur lies on the etiolog>' ot “ ink disease " 
i the autlurr to believe there existed a rotting of the heart and sap- 
xl wlrich, starting from the collar, both descended towards the base of 
r(K)t system and mounted the trunk. ^ 

later investigations have sliowai that this change of the filrre in 
tirtrifngal sense, is the immediate result of the iiifection of the cambium 
a parasitic mycelium, wdiich spreads rapidly in a longitudinal direction, 
I more slowly in a transversid direction. It is this mycclimn wliich 
erniiiu-s the simultaneous diseased condition of the bark and sapwood 
causes the formation of conical, browm rings whicli, having their 
E Hear the collar, mount to a greater nr lesser height on tlie trunk, 
tilar l)rowTi rings are also found on the main roots, but in this case, they 
aden towards the base of the root. In conjunction with these rings the 
ik stains ” appear on the ouside of the tree. These rings are not a con- 
nation of those caused by Corvnfum perniciosum Hr. and Fam.. and 
y coii verge when tlie plant is completely dried up. 

^ The luyceliuin consists of large nonseptate hyjjhae, which usually mul- 
ly in a longitudinal sense and enter the walls of the cambiimi*eeUs, 
ping out here and there a small number of short lateral ramifications, 
attempts to isolate this mycelium and to grow cultures of it have 


fi) Sw iiiso B, Nov. 1915, Ko. laii. 
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This myceUum cannot be identical with the myceUum of Corymm fat 
the MowiiK reasons: - i) Their morphological charartenstics are not 
identical * 2) it remains in the cambium for a long pernm and does not 
invade immediately the bark and sapwood as Corywttm does with peat 
rapidity 3) ordinary cultural methods fail, whereas Cory^m grows eadl, 
on alm^ any media, J,] after the cambium cells have h^n killed by tie 
myceUum in question, the hy-phae also die and, up to the present, no 
lomation of spores or other organs of perprtuation have been observed. 

^t may bTassumed that, after having hved at the expense- of tie 
cambium the myceUum assures reproduction by the passiqte of hyplae 
into the bark when this has not yet been invad^ by saprophytes. Tins 
would eyplain the relatively slow diffusion of the disease, for conditions 
favourable to the formation of sporogenous organs are not easily jirtKlnced. 
It would also explain the (Ufficulty of detemumng the real inUhogenic 

agent causing " ink disease". *1, * 

II A later note (pp. 499 - 50 i) assumption that he pn- 

maiv infection which leads to the changes charactenshc of ink disease 
is caused bv the presence of a parasitic mycelium in the cambium of tie 
base of the'trunk and main roots of the chestnut trw attacked. 

The site of the primarv infection and the mode by which it is effected 
have been spedaUy studied in this paper. Investigations earned oirt m 
1016 show that the primary infection is produc^ rouml the base of tic 
^in roots, and that the myceUum penetrates their cortical parenoliyma 
ftough the fine peridermic layer which protects the luang cortex at the bean 

'*TfSei?^Sade ofarixit which hasbeenre^^^ attacke 

on the level with an " ink stain ", a dark mark sunounded by a brown 
line stands out clearly on the yellowish white of the healthy w^ical parej 
Avma. The depth of this stain in the ' 

the duration of Lfecrion. The cambium is finally attached. The mja 
hi ro"h great rapidity in this tissue espdally in a oagitudin, 
leclu, spteadij preferatily towards the collar and from this towarc 
thp base of the trunk on the level of the sou. . 

rerlre two categories of “ ink-stains " on the roots. Those wta 

have lust been descri^, and which are caUed by the author pnua 
^ains " appear on healthy roots whose sapwood and heaitwood are q 
^al ■Zy are due to direct iufedon by the parasitic ^ 

by caudng necrosis of many of the cells of the cortex, also causes th 
dation of the tannin contained therein. _ 

The second category. caUed by the autto, tb 

by the formation of brown patches which do not differ 

"Vimaty ^ oiVrottingV 

reSte from the dying oil of the cambium, i^qiendmg on the rotting 
cess which extends from the heaitwood to the WP[^- , 

This change often occurs in f rotSgt ' 

been attacked by the specific parasite. in so^ecas 

various species of fungi which vary according to distnet and, m som 
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icording to tbe ptot. The necrosis of certain parts of the cortex is hast- 
led by the action of saprophytic mycelia which facilitate the rapid 
odatioa of the tannin. This oxidation, which is the caitse of the brown 
)loration. may be produced in the absence of microorganisms simply by 
le action of the oxygen of the There are, however, fungi which cause 
rov\’n coloration of the tannin of the cortex even in vitro. Recent patches 
11 the cortex do not increase in size when the roots are placed in damp 
)il or in sand.^ ^ 

The parasitic mycelium dies (juickly as soon as the condition of the 
ssues attacked leads to a rapid decrease of their \ntal activity. Careful 
ivestigations have shown^hat the parasitic mycelium is killed by the an- 
agonistic action of other microorganisms, which develop in the tissue which 
has already destroyed. 


WEEDS AND PARASITIC FLOWERING PLANTS. 

- Sida McutM, a Weed of Queensland, Australia (ii. - bajlet j. r., and white 

C T . ill Qu^cmland Aiiruultural Journul. Vol. \'J, I‘arl p- PI. 34, Urisl^iinc 1^16. 

It is somewhat difficult to say wliether Sid a acuta Buim. is a native 
\lalv^iCt':i of Queensland or whether it has lieen introduced into that coum 
:ry. It is a widely-spread weed of trojncai countries, and in its great 
;imilaritv to Sida rhomtfilolia L-, (more cominoiily known as Sida retusa) 
nav hav e been passed over by general collectors in Queensland. 

During the past years, specimens liave been receiveil from various 
lorthern localities. Mr. K. J.VRVis of Gordonvale near Cairns, says that 
iiciifa is a great pest and the commonest s]x:cies of Sida in that 
ncighliourluxKl. In a recent visit to Townsville, the wTiters noticed that 
acuta and 5 . Cordifolia L. were two of the commonest weeds of 
the di>trict, and that S. acuta Wiis much more prevalent than 5 . Wwm- 
htfiiii. 

Althrough it is a noxious weed, S. acuUi has some economic uses. 
The natives make brooms of tliis and alhed species, lathe Philippines, 
and in India, the leaves and roots are used for medicinal purposes. 

The l>est means of controlling this weed, in small areas, is hand- 
pulhng or cutting off bdiow the surface of the soil, while in larger areas 
where the plants are growing thickly, spraving with any of the commercial 
wied-killing preparations should be success! vd. The plants shovild be 
dealt with prior to seeding. 

389 - Sonchua oieractua and Hypochoeris radicatat Weeds of New ^th 

Wales (a).-- HAIDBK, J. H„ ill Tht A^cuUmrat Gatetic of AVir Smih U Vol. XXVIH, 
I’art I, pp. 46-48, a Cokittred Plates. Sydnty, Jan. a, 1916. 1 - 1 \ 

A description of two Comfiositac, Sonchus olcraceus L. (Sow thistle) 
HypoeJums radicaia L- (Cat's ear or Flat- weed). 


ii) Sci- .Usn B. V^turmxy I9»7. >‘o. ao4. 
U1 Si-e also B. Oct. 1916, No. 1136. 


(M. 
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The former of these two plants is regarded by the ^^Tite^ as havij- 
been introduced into Australia. The only method of controlling the 
is to pidl it up before it matures its seeds, as these are carried long distance 
by the wind. 

H. radicata has now spread into every Australian State, and caa only 
be got rid of by means of the hoe, or some other cutting implement, wIikj 
is of course, only practicable where the cost of labour is rdativclv 
portant. It is ol advantage to cut down the inflorescences, but like tb{ 
sow thistle, this w-eed seeds itself and spieads wilh great rapidity. 

390 - The Hesns tor ControlUng Cirsiuai R/vense (» Cnicug Rirens/sj,^ 

See No. 313 of this Bulletin. * 
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391 - Chaleldidae ot the Wild Kg-Tree tn India, Ceylon and Java. -- granbi, 0 , i;.^ 

letlino liel LaborutiJrio Ji Zooii}<^ia generate e della R. Scuola superiore iT 

in porlici. Vol- XI, pp. 1S3-234, I-XX; anti Vol. XII, pp. 3-60, fig. l-Xxn.l’urtiq, 

A systematic description of the fnlowdng hymenopteia is given : 

a) In India : i) Ceratosolen gravflyi Orandi, in the fruit of fifu 
Cunia ; 

2) Eupmiina saundersi n. sp., in the fruit of E. reli^tOM anti of f, 
teiusa var. nitida ; 

b) In Ceylon : i) Blaslopha^a ^estroi Grandi : fig host unknown; 
2) Ceratosolen fuscipes May:., in the fruit of F. ’^lonierata ; 3} Ettpri:!tm 
grassii n. sp., fig host unknown ; Sycophiiga brevitarsus Grandi : ij 
host iinknowTi ; 5) Apocrypia westcoodi Grandi, in the fruit of f . 
merata ; 

c) In Java : 1) Blastophasia ? pundiceps Mayr, in the fruit of /■'. /ihVi 
2) B. pundiceps distinj^nenda Grandi ; fig host unknown ; 3) B. bohiktk 
Grandi, in the fruit of F. Umahi ; 4) B. valentinae Orandi, in tlie fruit ol 
F. cuspidala ; 5) B. jucobsoni Grandi. in the fruit of F. frocera var. rrassi 
ramea ; 6) Ceratosolen striatus Mayr., in the fruit of F. variegata ; ?) 
sfrioJws notandits Grandi, in the fnrit of F. variepita ; 8) C. crussifiirsirs' Man 
in the fruit of F. rihes ; 9) Fuprisiina mtryi Grandi. fig host unkno^m 

10) E. koningsher^eri Grandi, in the fruit of Beniamina var. cu»w 5 i 

11) Sycophaga spinitarsus Mayr, in the fruit of F. variegata ; u) ^ 
trislis Grandi, in the fruit of F. glomeraia. 

392 - Hew Species of CoeeU-Infesflng Chalcl^ on the Gold Coast and in SootRi 
HigeTla (Africa). — WAtBasTOW James, in BulUtin of EntomoloKical Researth.Xoi: 
I*ait 3, pp. 231-257, Fig. 1-9. London, 1917. 

A systematic description of : 

l) Aneristus croconotiis sp. nov. obtained from Luanium sp ® 
orange and Tephrosia vogelti at Aburi (Gold Coast). 
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2) Coccidoxmus coelops sp., nov, bred from Cmplastes vuiUeti, 
jarcliul Southern Nigeria. 

3) Cocc, ohscuraius, sp. nov. bred from Lccanium somer&ni Newst, 
i Abnri. 

4} Chiloneurus afer, sp. nov. obtained from Pulvinaria jacksoni 
at Aburi. 

5) Chii, cyanotus, sp., nov. from Lccanium sp, on Tephrosia vo^elii 
it Aburi. 

(>) Cerapterocerus [Eusemion) paitersoni, sp. nov,, from Vinsonia per- 
Xew.st.. at Aburi. 

7) Eunotus trnncaiipennis, sp. nov. from Lccanium (?) somereni, 
Sx'wst., «n Kola, at Aburi. 

y3 - WolfielU raforum n, gen. and n. sp., a Chalcid Parasite of the Eggs of 
LophyrtiM ntfus in Germany. -- khausse anton. in Zcttschnft fUr Forst und 
Yttif 49, Part [, pp. Berlin, Janu;iry, luiy. 

In Profes.sor ^Iax WolhP collected a large number of pine branch- 
« ou the needles of which were a large number of eggs of Rufus. The 
irancltes were placerl by the author partly in brmling cages, partly in a 
overerl i)etri (Ush and jiartly in a woivlen lx)x. During the winter the cages 
ind petri dish were kept in a warm laboratory ; the wooden box was kept 
lear a wintlow in an unheated room. The eggs kept thus hibernated well. 

On the 5th March 1916, the first chalcid was noticed in the petri dish. 
The following day two other chalcirls were seen in the breeding cages and on 
he 7th .March chaldds api>eared in the wo<Hlen l>ox. The difference in 
rmpeTMtuTe had, therefore, not had any influence on the development of 
3 e insect. I'p till the 5th April new chaldds, all females, continued to 
ppear, As there were no other eggs on the pine-nee<lles there can be no 
oubt that these chaldds eiiiergetl frtmi the eggs of L. rufu^. <)ii ro nee^lles 
hosen at random .44 holes were ccTinted though which the chalcids had 
jft the eggs. 

This chalcid, which is verx’ small, forms a new gemis and has been 
amed by the iuithor Wolfiellti rujorum. 

)^-The Solubility (A the Sale of the Mussel Scale- Insect {Lepidosdtphes Ulmi^ 

Linn). — M.vdi.1IcS,, in BulUiin of Rrsforch. Vol 7, Part 3, pj). ’67-269, 

l 1 L<iniU»tt, 1917. 

Thi> short communication states the result of an enquirv* into the so- 
ihility of the incnistation 6f the mussel scale-insect, Lcpidos iphcs Vlmi, 
lati.. iMvtiiasph pomorum^ Bcbc) which is destructive to the bark of 
dons cultivated trees, particularly the aji^le tree. The control of this 
isect l)y means of insecticides*to a large extent depends iqKui getting 
Kes.s to the insect by dissolving the scale with which it covers itself soon 
it settles down on the bark for the rest of its life. WTiatever may be 
development of the insect, unless the scale can be dissolved, at least 
its point of contact with bark, no great result can be expected from 
^ application of insecticides. 

It is generally believed that the incrustation is of a waxy nature. The 
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writer therefore used various reagents (petroleum ether, benzene, aico^ 
xylol, chloroform, acetone, toluene, methyl alcohol, carbon bisulphi^ 
methylated ether, carbon tetrachloride, ^roleum, terpined, clove oil, 
ethyl acetate, pyridine and soap solution) to see if a suitable sdverit coul^ 
be found, 

For these tests the scales, after havic^ been obtained in a saftlciaii 
degree of purity, were placed in test tubes and kept in the above mtntiot 
ed reagents for nearly a year, but no action seems to have taken pia(;f. 
at any rate, the scales were not dissolved. 

The writer found that the scales were also not dissolved by concentrat- 
ed sulphuric acid, nor by sodium carbonate, even if heated. The scales arj 
hygroscopic, losing S or 9 per cent in weight when heated in a water bath- 
they contain about 4.5 per cent of nitrogen ; they dissolve in a normal solu. 
tiou of caustic soda, or potash. 

Although caustic alkali rlissolves the scale in the test tube, its applj. 
cation as a spraying fluid is not quite succes-sful, as has been asccrtainwl ^ 
experiments made l>y the writer in an orchard. He applied caustic jKjtii 
solutions in various strengths to the trees, but did not succeed in entirely; 
preventing the insects from hatching out. Besides, the application | 
caustic alkali is beset with mechanical difficulties and causes much iricom-fj 
nience to the oy^erators. 

The treatment in vogue at the present day consists in using ’-prani 
fluids companded of caustic soda, lime, paraffin, iron sulphate and copp 
sulphate. Treating the scale in the test-tube svith the above iea;;«! 
separately, <is well as in their combinations forming the washes it 
found that, with the exception of caustic soda, they have no Wilve 
action. It is on record that these washes have been found useful to 
certain extent. This may be attributed to the jmrely physical actif 
of the paraffin owing to its low surface tension. This property er.aM 
the oil to penetrate minute cracks and crevices thus wetting the surfi 
well. Insects hatching out, coming into contact with the cil, are killed. T 
paraffin may also get access to the eggs by |>enetrating under the scale whe 
its contact with the bark has been loosenetl by weather conditions. If 
this way the eggs under the scale be<‘orae thorouglily soaked with theo 
it is very improbable that they wiU hatch. On the other hand, the chanc 
of the oil thoroughly wetting a whole batch of eggs under the scale are^v 
remote, thus we fitid that even after a good* spray, a large percentage 
insects hatch out. 

It is a generally accepted view that contact insecticides kill ins« 
by acting detrimentally on the respiratory sysiem. In this insect, t 
spiracles, the orifices through which the Insecticides must act, are in h 
pairs and are situated on the ventral side, where, being more or le^P* 
tected b>' the body of the inaect, they run little ri^ (rf the spraying fl® 
reaching them. 

The parasite confines itself mainly to the trunk, though it may spi® 
a little way up the larger branches. Taking advantage of this fact sen 
bing the trunk and the bases of the branches with a hard brush and i> 
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is aa excellent remedy. This should be done in winter when the 
ggs are dormant, while any eggs that are left should be killed by spraying 
he trees in spring with a weak solution of paraffin emulsion. 

,c - TotttAspis tri$tht a Biiyn^te Attacking Sugar Cane in Surinam, South 

jlin 6 rica( 0 » — WaWAMSC. B., in Bulletin of Enttmohf^icai Research, VoL 7, Part 3, 
pp, 271-272. JUmdon, 1917. 

Oil June IQ, 1916. the writer visited the Marienburg Estate, Surinam, 
s froghoppers [Towor^w /ns/>s E. {fam. Cercopidae)] had been reported 
5 occurring in sufficient numbers to cause injury to the sugar cane. 

The insect was found on two parts of the estate which bad been hea\Hly 
jifeste<l the previous year, but not in sufficient numbers to do any damage, 
is h*n\e^ er, the wet season was only beginning, it woulrl probably increase 
tipklly during the next few months. 

The adults are much larger than the Trinidad species ( 7 . saccharina 
[list.) :nid were found sitting in the characteristic position, head upwards 
It the base of the leaves of the cane. 

At the time of collecting (mid-day) they were sluggish and easily cap- 
tured with the fingers ; l r females were caught and only 4 males. 

Ivfigs were not found in the wild state, but some Were obtained from 
■males in captivity which were given the choice of green leaves and moist 
ead plant remains. The eggs were without exception laid in the latter, 

5 a rule, they were embedded in the material but in many cases they were 
jserted more deeply than is usual in the case of T. saccharina. Several 

were laid in a dead, rolled-up leaf. Seven females (of which one was 
:eshlv etnerged and probably did not lay) laid over 60 eggs in the course 
f 24 hours. 

Tlie nymphs, surrounded by their froth, were usually found under the 
!ai-slieaths of the cane, either near the ground or some 3 to 4ft. above it. 
hie was found in the rolled-up leaves at the top of the cane. The wnter 
id not have an opportunity of examining the roots below ground, but 
le was assured that no nymphs had ever been seen on the roots. This 
5 an iuQXjrtant difference in habit from Ixith the Trinidad froghopper 
^.saccharina and the Demerara species (T. flaiilakra T'rich.). 

The froth made by T. trisUs is ot the loose soft type similar to that of 
r. sdft 7 wri»fl and unHke the stiff dose froth made by T. pubescens F. one 
^nirn of which was obtained by the writer from grass aloi^side one of 
h cane- fields. 

In all, 71 nymphs of the froghopper were collected in different 
lages of development. 

During the short time the writer was in the field, he observ’ed no 
atnral enemis of T. /risfts. 

This froghopper appears to be a possible serious pest of sugar-cane, 
iut owing to its habit of attacking the plant above ground, it will not, in 
ke writer’s opinion, ever be so serious as the Trinidad speaes ( 7 . saccha- 
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fina) for the stout stem is more able to withstand loss of sap than the roots 
On the other hand, flooding the helds, as is done in Demerara for T. 
vilatera, will have little or no effect on T. frfshs. 

Judging by the numbers the writer was able to pick in a Vervsijofj 
time, organised hand-pickiug, particularly at the beginning of tiit 
season, would be worth while if the pest occurs in as large numVx^rs ash 
1915. The position of the nymphs above ground lends itseU to control fcv 
spraying, if such a tiling were considered possible. Light traps 
also be tried on a small scale. 

No trace of green muscardine fungus [Melarrhizium Anisopliue) 
observed on any insects iu the cane-tield. If this natural enemy could 
be introduced, it might be very successful, in view of the short aiKl com. 
paratively moist dry seasons in this countr>\ 

There are specimens of this species in the museum at Gcorgctotni 
which are labelled as having been collected in British Guiana, but this 
would need to be confirmed. The nearest relattnl sjiecies in Trinidad 
is T. ^uppyi, Urich, an apparently rare species of which the habits art 
unknow'n. 
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396 - The Control of Field Voles in Italy, — splemk^e. alponso , in Remiucfitt 

sedute Ji!lla Reaie Acciidemia tiW /.inrc't. Jt Saenzi fi<,tche, mati'ttiaitche ( fkUur^, 

Series 5, 2nil. Halt ye;jr, Vol. NXV, I'ari 6, pp. 2iS-:;^,aMi5 Part u.pp. orj-ji:. 

Rome, If) 16 

I, — The mortality of these rodents which was obseiv-ed in t lie “ Con- 
tessa " district near Cerignola (1) developed to a great extent, and spread 
to different districts, to the pro\dnces of Foggia, Bari and Poten^ai, hoc- 
cured in regions where no |x>i.son had ever been used against this pest. .1 
high mortality was also observ'cd amongst the voles sent to the LalKuatw 
of Agricultural Entamolog)- of the I diversity of Rome. These- vela 
came from the neighbourhood of Capitanata (Foggia district), wliieli. al- 
though a great distance from the “ Cont^ssa district, is badly in{este>lhf 
these rodents. The dissemination of the voles in the " Contessa ” and 
other districts is considered to be largely responsible for this increase u 
epizooty. 

The infection causing the epidemic is of the character of se])ticatniii 
The post mortem examination shows congestion of the internal oriiaia 
which are greatly enlarged and of a red-brown colour. This is particuliiilj 
marked iu the spleen and the liver. Death is caused by a bacterium wliid 
was found, not only in all the voles attacked by this spontaneous epi 
demic but in all those which died as a result of experimental infectu* 
from pathological matter or cultures. 


m. 


(1) See B. Seplembet 1916, JSo. 1036. 
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XUe bacteria have a diameter of not more than 0.5 |x, afid attain, or even 
jceeed a length of 2 (i. and a breath of 0.5 jx. They are capsulated. The 
icrooiganism may be grown easily on all ordinary artificial media, not 
j}y at the usual thermo^at temperature (30-3/^:) but also at room tempe- 
itaie. The characteristics of the microorganism on the various culture 
ledia are described. In artificial cultures it is non-motile, or only very 
ightly so and the germs lose their resistance to Gram's stain. 

Xiie author considers the bacterum to be a new species whicli he has 
illed, temporarily, Bacterium pylymysi. 

I^iboratory experiments on P, savii, Mus sylvaiicus, M. decumanus 
a small rabbit, have shown that the epizooty amongst field voles is 
ue to Bad. pytymysi, and that the virus is contagious for P. sai>ii and also 
ithogenic for other animals. The same bacterium was isolated from the 
itestines of fleas taken from infected Pytymys. The contents of the intes- 
nes of three of these insects were inoculated into a healthy Pytymys 
hich died within 24 horns. Anotlier apparently healthy Pytymys was 
laced in a glass jar with three living fleas ; the rodent died in 3 days. In 
oth cases the post-mortem examination showed the usual anatomical Ic- 
ons and a microscopical examination jiroved the presence of the bacterium 
I the tissues of the various internal organs. These obsen^ations confirm 
1C surmise tliat infection of the epidemic in voles is carried by ectopa- 
isitcs such as flens. 

Whilst still having resort to poisons and other means of destruction, 
le author projjoses to let loose infected field voles in districts invad^ by 
icse rodents where the epidemic has not yet apj>eared. He also proposes 
1 inoculate as many of these animals as possible with mate rial from infected 
oles, and to distribute them among agriculturists in the various districts. 

II. — In a third note (pj). 516-521) are described further experiments 
a the spreading of the epidemic among fiedd voles. These experiments were 
arried out in the country in the grounds of the Agricultural School of Ce- 
grjnola. and in a nursery of American vines in the district of Vozzo delle 
apre ”, near S. Severe. The results correspond entirely until those of the 
iboratory e:q)eriments. Repeated inoculations of many voles with the 
ims of the epidemic were, therefore, made at the I..aborator>' of .A^ricul- 
jiral Entfimology of Rome, the Agricultural School of Cerignola and the 
ricultural Consortiui^ of S. Severo. The aiiioials thus iufected were 
trilnited amongst various infested districts. After some time the 
lentii in the districts amongst which the infected voles had been distri- 
:ed had either disappeared entirely or greatly dimimished in numbers 
a very wide area. Any living voles caught and taken to the laboratory’ 
d within a short time and a post mortem examination showed the 
itoinical changes and microbiolc^ical elements charactertistic of the 
^ase. Cultures of the pathogenic microoi^anism showed the peculiar- 
's of Bad. pytymysi which have already been described. 

Cultures of the bacterium isolated from the intestines of fleas from 
voles were again obtained. The fleas taken from P. sauii seemed 





to belong to the getiera Ctr^ofk^s Curt., C^eno^syUc Kcd. and 
xhapsyUa Fasdi. ■ 

Besides the ejademic noted above been there have tee^> , ia d 
Caphanata, other centres of mortality amongst field voles dne to 
germs whose characteristics do not correspond entirely with tho^ of ti 
microorganism jnst described. 

A nmnber of dead P, mii which had been cau^t alive in different ^ 
tricts of the province of Ft^fgia were examined at the Agricultural Scbp^ 
of Cerignola. Soii e of these rodents showed anatomical and bact«i(4 
gical characteristics absolutely identical with those of the animals fronts 
*' Contessa " district. On the other hand, some were distinguished by , 
tumour of the spleen which was much larger and leas brown than in ^ 
case of the first voles. In this case a large number of thin, rod-like nsoft 
organisms were found in the internal organs instead of the short, tiai 
bacteria found in the other. 

In the tissues this microorganism is from i to 5 p long and about o.j 
p wide. It stains easily by the ordinary methods, but is less resistant ti 
Gram's stain than the former bacterium. The cultures grow at room ttn^ 
rature. but better at ordinary thermostat temperature (3o-3;«). i 
morphology and measurements of the microorganism are similar to tlw 
shown in the tissues. There is no resistance to Gram’s stain, and niotiSi 
is fairly rapid, Its growth on various artificial culture media is dtsdW 

Path(^enical!y this bacterium is very active. When inoaibtedidi 
P- saHi, M. sylvatiem and M. musculus, it caused death very quickly, joa 
times within 24 hours. In these cases the infection was always venba 
by niicroscopical examinations and by cultures. Sub-cutaneous inoenk 
tion caused infection on each occasion it was trietl. 

A microorganism which appeared to Ije identical with this second patk 
ogenic bacterium of P. was isolatetl from a spontaneously infecte 
M. sylvaticus from farms of PavoncelU at Cerignola which had died a 
the Laboratory of the Agriadtural School of Cerignola a few hours afti 
it its arrival there. 

At the beginning of November, 1916, about 200 field voles werebrois^ 
to the Laboratory- of Agricultural Entomology* of Rome. They had \A 
caught at Torremaggiore, in a district where, for a longtime, a moiialityh 
been observed amongst these rodents. So far as was known no rinisk 
ever been used against these animals in that neighbourhood. The aniitf 
began to die shortly after their arrival at the Laboratory, and, wtti 
two or three days, all were dead. 

The post-mortem examination showed congestion of the internal 1 
gans, and a tumour of the spleen, more or less siimlar to that desen^ 
above. The microscopical examinatiott ^owed, in the affected tis^tes, 
small bacterium motpholo^cally identical with that of the seomd 
tion. Cultures of this microorganism differed from those of the bada 
previously spedfierl. In the tissues it is found in the form of a Grani^ 
thin rod from 2 to 3 p long and from 0.2O to 0.3op wide, Cultures on ori 
ary media usually develop slowly ; the morphology and snsceptibility 
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^^ning are similar to those in the tissues ; motility is not very rapid. The 
ebaviour of this bacterium in various culture media is described. It is 
gthogeiiic for P. savii and A/, sylvaticus. 

Three spedes of pathogenic germs have, therefore, been found in field 
jjjes in the Capitanata. The author believes they have not been previous- 
! descril>ed, and whilst still giving them in common the provisional name 
[ Buct- pyiymysi be classifies them separately by the numbers I, II and 
[I, according to the order in which they ha\^e been described.lt is hoped 
lese three bacteria will prove very useful in controlling field voles. 

- The Musquash. {Fiber zibeihicus), Injurious to Osiers in Bavaria and 
Bohemia. — Sw No. 3^5 of thU BtUUUn 
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